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This  report  "*"■** *“*^^-*-  ^lieie  for  ^eign,  ^lldliage  end  ^rueturee, 

of  the  ^clUties  ^iterla  for  a  HIDAfi  Tracking  and  Control  Center  prepared 
for  the  MIMS  PrograB«under  Lockheed  Aircraft  Corporation,  Kieeilee  and  Space 
Division,  Subcontract  Jurchase  Order  No*  28-l49>  by  The  Balph  M.  Parsons  Conpany. 


This  document  vas  dewloped  from  the  design  parameters  as  sat  fctrth  in  "MIMS 
Tracking  aud  Contnu  Center  Phcilities  Criteria,  Part  I,  B(|aipaent  and  Operation 
Concepts",  IMSai<^4774l  (prepared  by  U6D  Department-  6I-91,  Base  Si^ineering), 
and  throogh/Ureet  consultation  vith  XM3D  representatives*  This  report  is 
submitted  under  Contract  AP  04(647)  >99$  in  compliance  vith  Change  of  Contract 
Rop^ce  No.  12  dated  17  November  i960* 


pLlhe  data  developed  In  fills  pejiTTryinrlnilng  the  des5gn  analysis,  criteria,  and 
definitive  dravings  for  the  technical  structures  required  for  an  operational 
MIMS  Tracking  and  Control  Center.  ^ 

^I^Site  planning  Is  limited  to  location  of  the  technical  structures  only,  and 
does  not  Include  development  of  exterior  utility  distribution  systems  or 
utilities  buildings,  roads  or  parking  areas,  pover  generating  plant,  master 
distribution  system  substation,  security  check  houses,  conduit  systems  for 
instrumentation  and  comounleatlons  cabling,  or  disposition  or  a^.teration  of 
existing  site  development*. 
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SKCTIOS  1 
SCOPE 


1.1  NAME  OP  PACILITT 

MIDAS  Track! tig  and  Control  Center. 


l.S  AREAS  AMD  COMPOHBNTS 

The.  areas  required  for  this  technical  fkicllity  include  three  Receiving  and 
Conanand  Areas  and  an  Operations  atvl  ^stem  Control  Area. 


1.2.1  Areas 

a.  Each  Receiving  and  Conoand  Area  includes  a  Satellite  Communica¬ 
tions  Building  (SCB)  attached  by  an  enclosed  passageway  to  a 
Radooe  Support  Structure  which  encircles  and  encloses  an  antenna 
on  an  Antenna  Support  Structure. 

b.  The  Operations  and  System  Control  Area  includes  a  Central 
Operations  and  System  Control  Building  (CC6CB). 

c.  The  technical  facilities  should  be  enclosed  by  a  security 
fence  controlled  by  a  Security  Check  House.  (This  work  is  not 
a  part  of  these  criteria). 


1.2.2  Components.  The  components  req^uired  Include  transmitting  and  receiving 
equipment  in  the  SCB'sj  Data  Analysis,  Data  Processing,  System  Control,  Tracking 
Control,  communications  equipment,  and  administration  and  support  facilities 
in  the  C06CB. 


1.2. 2.1  Each  Satellite  Communications  Building,  under  control  of  the  Central 
Operations  and  System  Control  Building,  has  the  capability  of  transmission 
and  reception  of  RF  signals. 
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a<  The  Satellite  CoaaunlcatlonB  Buildings  bouse  the  equipment  for 
telanetry  reception,  and  the  facilities  required  for  the  atten¬ 
dant  personnel.  The  essential  antenna  locations  as  sited,  the 
requirements  for  preventing  reflection  of  RI*  signals  from  the 
satellite  and  signal  interference  from  the  antenna,  and  the 
Instrumentation  uid  communication  cable  runs  between  these 
buildings  and  the  C06CB  established  the  siting  of  these  build¬ 
ings. 

b.  An  Antenna  Support  Structure  must  be  provided  for  each  antenna. 

e.  lach  Radome  Support  Structure  supports  a  radooe,  furnished  by 
others,  to  form  a  weather  protection  envelope  for  t  \e  antenna. 
The  radome  must  allow  transmission  and  reception  of  RF  signals 
within  tolerable  signal  degradation  limits. 


1.2. 2. 2  The  Central  Operations  and  System  Control  Building  (C06CB)  houses  the 
equipment  necessary  to  perform  the  continuous  functions  of  receiving,  record¬ 
ing,  formatting,  normalizing  and  displaying  all  MIIAS  system  data  from  the 
three  Satellite  Communications  Buildings  (SCB's)  of  the  lYacklng  and  Control 
Center  (TCC),  the  geographically  dispersed  Readout  Stations,  the  leiunch 
Operations  Center  (LOG)  and  the  MIDftS  Operations  Center  (HOC);  to  control 


the  tuuAS  Syatem  CperatlOna  under  the  OVcP-ell  di,-eCtluri  of  the  MCC,  Including 


transmitting  satellite  acquisition  data  to  the  Readout  Stations;  and  to  tempor- 
airlly  operate  the  MIIAS  system  without  the  HOC,  Including  assessing  the  alarm 
status,  transmitting  alarm  Information  to  the  using  agencies,  and  directing 
the  replacement  of  nonfunctioning  or  degraded  satellites.  In  addition,  this 
building  bouaea  the  technical,  administration  amd  oi>eratlng  personnel  required 
to  perform  these  functions. 


1.2.3  Pbnctlons.  'Die  Station  function  and  functions  of  each  building  ao'e 
included  in  fturt  I,  Equipment  euid  Operation  Concepts,  LMSD-UU77**!,  of  these 
criteria. 
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SECTION  2 

RJRPOSE  OF  BASIS  F<»  DESIGN 


2.1  PURPOSE 

The  purpose  of  this  Baals  for  Design  la  to  provide  the  Infonaatlon  necessary 
to  serve  as  a  basis  for  the  preparation  of  the  final  design  of  the  MIDAS 
TracHlng  and  Control  Center  Facilities. 


2.2  ASSUMPTIONS  AND  ADDITIONAL  DATA  REQIUIRED 

Because  of  the  accelerated  program  schedule  of  the  MIDAS  Tracking  and  Control 
Center,  and  the  limited  construction  lead  time,  these  criteria  wera  required 
prior  to  resolution  of  a  number  of  technicAl  problems.  In  lieu  of  defini¬ 
tive  data  on  these  aspects,  assumptions  were  used,  and  it  is  probable  that 
revisions  will  be  required  after  the  speculative  areas  are  defined.  The 
following  Is  a  representative  list  of  unresolved  areas  and  unavailable  data 
for  which  assumptions  were  made. 

a.  These  criteria  were  developed  using  available  design  drawings 
(SAMOS  Project),  and  miscellaneous  site  data,  reference 
Paragraph  3.2. 

!^lcal  of  miscellaneous  site  data  which  should  be  verified 
prior  to  initiation  of  final  design  are  water  suoalysis, 
availability  and  operating  pressures  of  the  water  supply 
system,  adequacy  of  existing  sewage  system,  et  cetera. 

The  availability  and  reliability  of  existing  electric  power 
service  must  be  determined  prior  to  final  design  to  evaluate 
on-line  and  stand-by  power  requirements  of  the  TCC. 

b.  Foundation,  footing,  and  site  recommendations  were  based  on 
the  Information  available  in  referenced  document.  Paragraph 
3.2.1  b. 
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o«  MkBufftctureri*  •peeifio  liutinaientatlon  requirements  for 
technical  collateral  equlfment  are  not  Included  In  these 
criteria  since  vendors  have  not  been  selected. 

d.  Siting  criteria  assumptions,  reference  Iteagraph  4.2.1.!. 

e.  nie  technical  collateral  equlpnent  used  for  facilities  design 
Is  representative  and  typical  of  types  amd  slses  of  equipment 
rather  than  final,  since  the  weapon  system  Is  presently  In  the 
RU>  stage  and  final  selection  of  TCE  has  not  been  toade. 
(Technological  advances  In  technical  collateral  equipment 

msy  Increase  or  decrease  facility  requirements). 


2.3  STATUS  OF  UHRESOLVED  DATA. 

To  Insure  engineering  adequaoy  of  the  preliminary  drawings  and  specifications 
prepared  from  these  criteria,  the  architect-engineer  executing  the  final 
design  will  be  responsible  for  the  necessary  coordination  with  the  design 
agency  to  clarify-  the  design  limitations  above. 
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SECnOli  3 
DSSIOH  CONTROLS 


3.1  oEREm  DESIGN  COHTRCLS 

Designs  should  comply  with  the  latest  Issues  of  standard  and  military  codes 
and  specifications,  except  i^ere  specific  recoonendatlons  are  contained 
herein. 

3.2  SPECIAL  DESIGN  CONTROLS 

The  following  special,  design  controls  were  used  for  reference  In  dereloping 
these  criteria. 


3.2.1  Published  Data. 

a.  "MIDAS  Tracking  and  Control  Center  Escllltles  Criteria,  Part  I, 
Equipment  euid  Operation  Concepts",  January  6,  196I,  (Secret), 
LMSD-kUTT^H. 

b.  "Basis  for  Design  and  Outline  Specifications  for  Tracking 
and  Data  Acquisition  Station",  (Central  U.S.A.),  June  19?9> 
prepared  by  Klrkham,  Michael  and  Associates;  Contract  No. 

AF  04(647) -356,  for  the  Department  of  the  Air  Pbrce,  ARDC, 
AFBMD. 

c.  "Design  Criteria  and  Outline  Specifications,  Development/ 
Operational  Tracking  Station",  (Central  U.S.A.),  October  13, 
1958>  (Secret),  IAGD-84^52,  prepared  by  Oie  Ralph  M*  Parsons 
Company. 

d.  "Site  Selection  Study,  WS-UJL  Development /Operational  Tracking 
Station,  Central  Sites",  July  22,  1958»  (Secret),  LMSD-84549, 
prepared  by  Ihe  Ralph  M.  Parsons  Company. 


3.2.2  Specific  Criteria  Data.  Drawings  prepared  by  Klrkhan,  Michael  and 
Associates  for  the  Department  of  the  Air  Force,  Air  Fbrce  Bal 1 1  Stic  Missile 
Division  (AHDC),  "Tracking  and  Data  Acquisition  Station",  (Central  U.S.A.), 
used  for  siting  this  facility  are  listed  below. 


3-1 


-i 


LM3D- 447871 

TT 


SBravlnc  Ko. 

Sh— t 

ttUa 

Urn 

AMOO-00«00 

0*2 

Oanaral  Legend 

b. 

AV71-08-01 

C-1 

Site  Plan  -  One,  WAter  end  Sanitary 
Sewer  Distribution  Systbms 

e. 

A.V16-14-01 

C-2 

Receiving  Area  I,  Soli  Boring  Logs 

A. 

m6-i4.oi 

C-3 

Receiving  Area  II,  Tranaalttlng  Area, 
Soil  Boring  Logs 

e. 

Ain.6-01-01 

C-4 

Receiving  Area  I,  Horlsontal  Control 
Flan 

f. 

AV16-01-01 

C-5 

Receiving  Area  I,  Parking  Area, 
Horizontal  Control  and  lAlntlng 

8* 

AN16-01-01 

C-6 

Receiving  Area  II,  Horizontal  Control 
Flan 

h. 

AH16-01-01 

C-7 

Transmitting  Area,  Horizontal  Control 
Flan,  Grading  and  Drainage 

1. 

AW16-01-01 

C-8 

Receiving  Aroa  I,  Grading  and  Drainage 

AV16-01-01 

C-9 

Receiving  Area  II,  Grading  and  Drainage 

k. 

AHl6-01-0i 

C-10 

Grading  Sections  and  Irving  and 

Grading  Details 

1. 

AWI6-OI-OI 

c-u 

Grading  Sections 

m. 

AW7I-O8-OI 

C-12 

Receiving  Area  I,  Utilities  Flan 

n. 

Air7i-o8-oi 

C-13 

Receiving  Area  II,  Utilities  Plan 

0. 

AW71-08-01 

C-l4 

Transmitting  Area,  Utilities  Flan 

P« 

AW71-07-02 

C-15 

Sanitary  Sever  System 

Sta.  0  4  00  to  Sta.  33  ♦  00 

q* 

AW7i-o7-oa 

C-16 

Sanitary  Sever  System 

Sta.  33  4  00  to  Sta.  6l  4  45 

r. 

AW35-19-01 

M-17 

Typical  Detsdls,  Flow  and  Control 
Diagram 
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Sbmtt  Tltl* 

M-18  Typical  Datalla,  How  and  Control 

Diagram 

S-1  Pomr  Systam  Slngla-Xilna  and 

InatruBcntatlon  Duct  Block  Diagram 
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ARCHITICTURAL  AHD  BHQIKXRIHO  AlULYSZS 


k.l  GEaOMh 

This  BmIb  for  DbbIcd  Ib  the  result  of  Initial  investigations  ^ch  were 
oonoentrated  upon  the  functional  and  operational  aspects  of  the  Tracking 
and  Control  Center,  and  subsequent  investigations  ^icb  were  related  to 
the  engineering  and  technical  problems  peculiar  to  the  weapon  system  require¬ 
ments. 

The  material  to  folxow  represents  a  carefully  considered  solution  to  meet 
these  reqiuireaents.  It  represents  an  optlaum  criteria  design  based  upon 
a  balance  bet  ien  the  requirements  of  the  operating  personnel  and  the 
problems  associated  with  the  practicsd  realization  of  these  designs. 

The  plan  is  based  on  information  avsdlable  for  the  proposed  technical  collat¬ 
eral  equlpsent  (TCB)  for  this  weapon  system.  The  TCE  used  in  the  prepsiratlon 
of  this  Basis  for  Design  was  taken  as  representative  and  typical  of  the  kinds 
of  equipment  which  could  accomplish  the  required  task  since  final  selection 
of  TCE  has  not  been  made.  The  basic  criteria  for  facilities  design  Included 
flexibility,  additional  air-conditioning  and  electrical  capacity,  and  gener¬ 
alization  of  equipment  sizes  and  locations.  This  demanded  buildings  capable 
of  mndiflcatlon  with  a  minimum  amount  of  disruption  to  operating  groups. . 

Selection  of  recommended  materials,  methods  of  construction,  and  facility 
equipment  was  based  on  common  practice  and  is  in  conformance  with  recognized 


«»  I. 

fUfx 
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codes,  Btandaurds,  spaelflestions,  and  the  paraneterB  established  In  Part  I 
of  these  criteria.  After  careful  eraluation,  the  most  economical  system 
based  on  the  technical  requirements  is  herein  presented  for  the  construc¬ 


tion  of  these  facilities 
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H*2.1  ttotlltl>a  Siting.  The  sit*  MlttCtad  is  located  in  Central  U.S.A. 
vlthln  the  coofines  of  a  foraer  alJLttary  base,  which  will  enable  the  use  of 
existing  base  support  structures  for  the  support  of  this  facility. 


h.2.1.1  Oeneral.  Bte  proper  perforaance  of  the  Tracking  and  Control  Center 
depends  upon  the  transedsslon  and  reception  of  undlstorted  RT  signals  over 
an  axiple  period  of  tlue  and  within  tolerable  signal  degradation  Units. 

These  factors  rltally  affect  the  siting  layout  and  the  relationship  and 
orientation  of  the  TCC  oonponents  to  one  another  and  to  the  surrounding 
areas*  It  was  assuned  In  siting  the  facilities  that: 

a.  The  existing  power  line  lomedlately  north  of  the  site  would 
be  placed  underground  If  required. 

b.  The  existing  utilities  are  aidequate,  or  would  be  modified  If 
required  to  accoonodate  th"  new  facilities. 

c.  Existing  airport  traffic  would  be  curtailed  if  required  to 
prevent  operational  interference;  (the  aateucas  Bhoun  on 
Drawing  Ifi68-l/i01  (in  Bart  I  of  these  criteria)  do  not 
Interfere  with  the  present  air  traffic  patterns). 

d.  The  existing  road  lonedlately  north  of  the  site  would  l^e 
closed  If  required  due  to  operatlonsil  Interference. 

e.  The  property  Imnedlately  north  and  west  of  the  site  would 
be  sone  controlled  to  prevent  possible  Interference  from 
future  construction. 


^.2.1.2  Topographic  Considerations.  'Bie  reconmended  site  Is  located  on 
relatively  flat  terrain  ^Ich  Is  acceptably  free  from  electromagnetic 
dlsturbancos,  reference  "Site  Selection  Study,  WS-117L  Development/ 
Operational  Tracking  Station,  Central  Sites",  IMSD-8h349*  The  topographical 
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fMturas  of  tbo  tit*  permit  favorable  reception  of  lov-llmit,  llne-of-ei^t 
Bignalt  fron  a  great  liatance. 

^.2.1.3  Scanning  Capabilltiet«  Ihe  Antenna  Suppoi‘t  Structurea,  Badome 
Support  Structurea^  the  Satellite  Coanunlcatioias  Buildlnga  and  the  Central 
Operationa  and  Syatea  Control  Building  are  located  to  confom  to  the 
"Ikotora  Affecting  Site  layout",  eatabllahed  In  Part  I  of  theae  criteria. 

All  ajreaa  on  the  former  military  aite  idxich  vould  not  interfere  with  preaent 
air  traffic  were  inveatlgated  aa  poaalble  aitea  for  the  HDAS  TCC.  One  aite 
acuth  of  the  aouth  landing  mat  limited  the  aite  expanalon  capabiUtlea 
neceasary  for  thia  program  beyond  the  current  planned  facilltiea,  and  in 
addition  vaa  adjacent  to  a  heavily  traveled  off-baae  road.  Another  aite 
north  of  the  exiating  dlapenaary  had  aufflclent  area  for  the  preaently 
planned  and  poaelble  future  expanelon  requirementa .  However,  the  alting 
of  the  TCC  complex  in  thia  area  required  the  demoll tloa  or  deactivation 
of  all  exlating  facilitiea  vithln  and  near  thia  area. 

Thia  analyaia  and  evaluation  reaulted  in  aelectlon  of  the  aite  aa  ahown  on 
Drawing  1868-1/101  (in  Bart  I  of  these  criteria)  aa  the  moat  deairable  for 
this  program. 

'Ihe  recoomended  location  provldea  the  least  obstruction  to  the  continued 
use  of  the  base  support  fhciUtlea  and  airfield,  amd  in  addition  provides 
the  capability  of  adding  structures  vithln  the  exlating  developed  portion  of 
the  base,  should  this  be  required  in  the  future. 
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It  is  rcooMMiidad  that  th«  thr**  antannaa  and  adjoining  Satellita  Coomunl  ca¬ 
tions  Bondings  bs  located  to  ton  an  squllataral  triangla  vlth  a  distance 
of  1,000  feet  betveen  centerlines  of  antennas.  19ie  COeCB  ceui  then  be 
located  aldwa/  between  two  of  the  antennas  as  shown  on  the  Site  Flan.  The 
propcsed  location  will  penult  additional  construction  to  the  east  of  the 
CQ6CB  without  antenna  interference  and  reduces  the  cable  runs  fron  the 
equlpnent  in  each  SCB  to  the  related  equipoent  in  the  Data  Analysis  Area 
within  the  C06CB.  With  this  distance  between  antennas,  the  difference  in 
eleration  between  antenna  pedestals  csuonot  be  greater  than  2  feet  to  meet 
the  scamning  requirements  established  in  l^t  I  of  these  criteria*  Since 
the  terrain  is  relatively  flat,  the  location  of  the  faellitlee  as  sited 
entadle  a  minimum  of  earthwork. 

In  addition,  the  reconnended  location  provides  for  a  minimum  cf  roadwork, 
ready  access  to  the  C06CB  from  the  main  area  of  the  existing  base  facilities, 
and  eliminates  unnecessary  traffic  in  the  vicinity  of  the  antennes.  If, 
in  finad  design,  access  is  from  the  north  to  permit  continued  operation  of 
the  adrport,  the  TCC  complex  layout  can  be  rotated  counterclockwloe  to  bring 
the  access  road  directly  to  the  front  of  the  COSCB. 
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4.3  ARCBTEBCTUBAL  USD  STRUCTUIUa. 

Iha  design  of  the  buildings  sad  strueturus  ns  proposed  on  the  drawings  was 
based  on  analysis  of  the  functional  requirements  of  the  technical  collateral 
equipment  to  be  boused  in  the  buildings,  and  the  weapon  system  personnel  and 
facility  functional  and  operational  requirements  as  described  in  ftcrt  I  of 
these  criteria, 

4.3.1  Central  Operations  and  System  Control  Building  (C08CB).  Ihe  following 
describes  the  Central  Operations  and  l^stea  Control  Building,  the  building 
analysis,  functional  eraluatlon,  materials  of  construction  and  design  con¬ 
siderations. 

4. 3. 1.1  Building  Description. >  The  C06CB  is  a  one-story  windowless,  rectan¬ 
gular  structure  hawing  an  approxiute  total  gross  floor  area  of  112,7^ 
square  feet,  ^diiob  includes  approximately  100,200  square  feet  on  the  main 
floor,  3>200  square  feet  on  the  messanine,  and  9^350  square  feet  in  the  roof 
fan  houses.  Room  sites  and  artangements  hawe  been  based  upon  the  functional 
requirements  of  the  subsystems  and  are  consistent  with  maxinuB  utilisation 
of  available  floor  space. 

4. 3*1.2  Building  At^^Tsis.  The  building  bMically  consists  of  four  functional 
areas:  technical,  technical  support,  adniinistration,  general  support. 


*0:6  functions  and  interrelationships,  and  the  nature  of  equipment  associated 
with  each  subsystem,  are  described  in  detail  in  Part  I  of  these  criteria. 
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teslgn  of  tb«  CQ6CB  eonaldtrtd  th«  lodlvidual  r«qulren«nts  of  each 
priaary  operating  aubaystee,  along  with  the  requirements  imposed  by  inte¬ 
gration  of  these  subsystems  and  the  related  technical  support,  administra¬ 
tion,  and  general  support  functions  into  an  effective  system. 


A  comparative  analysis  was  made  of  various  design  approaches.  These 
included  one-floor,  two- floor,  three- floor  and  one-floor-wlth-basement 

schemes. 

a.  Three-Floor  Schemes.  The  three- floor  schemes  developed 
lacked  the  floxibllity  required  of  a  building  idilch  must 
house  a  weapon  system  with  peculiar  fxmctionsd  requirements. 
Ftor  this  weapon  system  the  basic  subsystems  do  not  lend 
themselves  to  fairly  equal  areas;  therefore,  in  the  three- 
floor  schemes  this  presented  additional  space  which  could 
not  be  Justified.  In  addition,  cable  runs  between  equip¬ 
ment  became  complicated,  limited  distance  cable  runs 
became  excessive,  and  work  flow  between  interrelated 
subsystems  became  cumbersome.  In  general,  the  building 

was  uneconomical  when  corapAred  to  the  one-floor  schemes. 

b.  Two-n.oor  Schemes.  Compered  to  the  one-floor  schemes,  the 
two-rioor  layouts  required  approximately  10  per  cen\:  more 
building  area  and  were  proportionately  10  per  cent  more 
costly;  the  cable  runs  between  equipment  were  excessive 
and  less  economical;  the  facility  mechanical  equipment 
was  more  complicated;  a  freight  elevator  wai,  required  for 
hsuidling  of  TCE; .smd  the  physical  traffic  flow  was  less 
efficient,  requiring  personnel  to  travel  from  floor  to 
floor  In  the  course  of  normal  operations.  In  general,  the 
interrelated  locations  of  the  subsystems  did  not  fulfill 
the  functional  requirements  of  the  weapon  system  as  well 
as  in  the  one- story  scheme. 

c.  One-Floor-With-Basement  Scheme.  The  one-floor-with-basement 
scheme  was  developed  to  Investigate  the  possibility  of  pro¬ 
viding  basement  space  for  housing  mechanical  and  electrical 
equipment,  facilities  for  nontechnical  storage,  and  a  ready 
access  to  cables  extending  between  TCE  to  facilitate  handling 
during  relocation  or  substitution  of  equipment  in  the  techni¬ 
cal  rooms  on  the  main  floor. 
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Upon  evaluntlon,  it  was  found  that  the  other  functions 
intended  to  be  located  in  the  basement  interfered  with  the 
freedom  of  cable  movesMnt;  the  method  of  penetrating  the 
floor  above  became  coqplicated  and  lacked  the  essential 
flexibility  required;  additional  perimeter  retaining  walls 
and  interior  columns  and  beams  were  required  to  support 
the  main  floor;  and  in  conformance  with  the  National  Building 
Code,  firewalls  were  required  in  the  basement  and  main- floor 
areas I  Under  these  conditions  the  additional  cost  required 
to  provide  the  basement  was  felt  to  be  unjustified. 

One-Floor  Scheme.  The  one* floor  scheme  shown  on  the  drawings 
Is  recomnended  basmlon  the  following: 

(1)  The  interrelated  primary  operating  functions  are  in 
proximity  to  one  another  to  fulfill  the  weapon  system 
basic  requirements. 

(2)  In  general,  cable  lengths  between  TCB  are  kept  to  a 
minimum  and  fulfill  limited  cable  run  restrictions 
where  required. 

(3)  Physical  traffic  flow  dlstancec  between  related  technical 
functions  are  kept  to  a  minimim. 

(U)  Over-all  control  and  techniesJ.  and  nontechnical  adminis¬ 
tration  functions  sure  stxategleally  located  with  relation 
to  the  weapon  system  prime  functions. 

(5)  nie  over-all  building  area  is  kept  to  a  iniaimum,  yet  pro- 
vldas  the  flexibility  and  expansion  capability  required 
for  this  type  facility. 

(6)  The  spacing  of  structural  columns  allows  the  required 

flexibility  for  rearrangotent  and  relocation  of  poom 
partitions  or  TCE.  ^ 

(7)  The  depressed  floor  slab,  with  removable  floor  access 
panels,  provides  ready  access  to  cabling  for  replacement 
or  rearrangement  of  TCB. 

(8)  The  building  is  classified  as  TVpe  “IT  (noncombustible), 
Classification  3  (unprotected,  noncombustlble )  construc¬ 
tion  as  defined  in  AIM  88-I5.  In  accordance  with  the 
National  Building  Code,  Section  *402.3  («)»  fire-wall 
separations  arc  not  required  since  the  building  complies 
with  the  following: 
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(a)  It  Is  outatde  tbe  fire  limits. 

(b)  It  is  one  story  high,  without  basement. 

(c)  Stocks  of  noncombustlble  material  within  the  build* 
Ing  are  not  crated  In  combustible  material. 

(d)  A  horizontal  separation  of  80  feet  Is  provided 
around  all  sides  of  the  building. 

(e)  Meams  of  egress  are  provided  In  accordance  with 
the  code. 

4. 3. 1*3  Structural  Analysis.  The  COSCB  Is  located  In  a  minimum  seismic 
zone.  The  building  Is  one  story  high  and  wind  Is  the  controlling  factor; 
therefore,  lateral  loads  are  nominal.  It  is  recommended  that  the  lateral 
load  resisting  elements  be  limited  to  the  outside  walls  and  to  the  walls 
which  bound  the  mezzanine  portion.  T3iis  arrangement  enhances  the  desired 
flexibility  for  relocation  of  interior  peurtitions. 

To  provide  relatively  column- free  areas  for  aJJ.  technical  rooms,  emd  flexi¬ 
bility  for  presently  planned  or  future  interior  partition  locations,  it  Is 
recommended  that  this  building  utilize  a  42- foot- 6- inch  by  60-foot-01ach 
ftraming  bay  systmn  consisting  of  42- foot- 6- inch  trusses  at  20-foot  intervals, 
supported  on  trusses  spanning  60  feet,  with  short-span  steel  decking  on 
steel  Joists  which  span  20  feet.  This  recommendation  is  based  on  comparative 
economic  studies  of  various  framing  schemes,  and  the  weapon  system  require¬ 
ment  for  facility  flexibility. 

Framing  schemes  considered  included  various  combinations  of  long  or  short- 
span  steel  decking,  long  or  short-speua  steel  Joists,  beams,  trusses  or 
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tapered  steel  girders,  and  20-foot  by  to-foot  or  42-foot-6-ineh  by  60-'foot 
fratnlng  bays. 

The  20-foot  by  UO-foot  framing  bay  systems  (approximately  2k  cents  per  square 
foot  more  economical)  were  rejected  since  they  lacked  the  degree  of  flexi¬ 
bility  required  for  this  weapon  system. 

Of  the  42-foot-6-lnch  by  60-foot  bay  schemes  Investigated,  two  provided  the 
required  flexibility  sind  column- fr  ^  floor  areas,  and  were  favorable  In  cost. 
These  systems  were  slmllekr  In  framing,  except  that  one  utilised  trusses  and 
the  other  tapered  steel  girders;  the  trusses  offered  an  advantage  In  the 
method  of  celling  support. 


4. 3. 1.4  BmctlonaJ.  Evaluation.  The  proximity  of  one  subsystem  to  another, 
as  shown  on  the  drawings.  Is  In  direct  proportion  to  the  ftrequency  of 
Interrelated  operations.  These  functional  Interrelationships  and  the 
ansJyses  which  determined  the  relative  locations  of  the  various  subsystesis 
and  functional  areas  within  the  building  are  as  follows; 

a.  Data  Processing  and  Analysis.  This  subsystem  acts  as  the 
bub  for  the  other  operating  subsystems  of  the  TCC.  It 
serves  as  the  storage  and  switching  unit  between  the  various 
Input  devices,  and  performs  all  of  the  automatic  aurlthmetlc 
computations  for  the  Station's  dispersed  SCB's  and  the  opera¬ 
ting  subsystems  within  the  C06CB.  The  physical  location  of 
this  subsystmn  Is  midway  along  the  vest  exterior  wall  of  the 
building  to  facilitate  Instrumentation  and  communication 
cabling  between  the  SCB's  and  the  C06CB.  The  related  primary 
operating  subsystems  are  located  adjacent  to  this  subsystem 
to  the  east  and  north. 

b.  Central  Control.  The  flow  of  data  between  this  subsystem 
^d  the  other  primary  operating  subsystmns,  the  short  cable- 
run  requirements  to  the  Data  Analysis  function,  emd  the 
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quantity  of  data  transmitted  between  this  subayatem  and  the 
Coomunleatlona  suboysten,  determined  that  Central  Control 
should  be  located  suljacent  to,  or  aidjolnlag  If  possible, 
these  closely  functioning  subsystems* 

Central  Control  operational  requirements,  irtilch  include 
facilities  for  observation  and  projection  (projector  height 
of  approximately  l6  feet),  established  a  minimum  20-foot 
ceiling  height  In  the  Centrml  Control  Room.  1%e  use  of  a 
mezzanine  level  for  the  I^ojectlon  Room  and  the  Observation 
Room,  both  located  over  the  Equipment  Room,  is  recommended 
to  meet  these  requirements.  It  Is  further  recommended  that 
the  areas  over  the  Operations  Planning  Room,  Projection 
Booth,  Equipment  Room  Office,  and  Maintenance  and  Storage 
Room,  be  extended  to  mezzanine  roof  height  to  provide  the 
expansion  capability  for  Central  Control  as  shown  on  the 
drawings. 

Initial  construction  should  provide  the  capability  for 
Central  Control  to  expand  the  entire  width  of  the  20-foot- 
hlgh  area,  from  corridor  to  corridor,  without  major  structuraJ. 
changes  or  Interruption  to  operations.  If  this  expansion 
occurs,  the  Operations  Planning  Room,  Projection  Room,  and 
the  Equipment  Room  will  require  additional  space.  Either  a 
new  area  located  over  the  Bata  Processing  and  Analysis  Room 
will  be  required,  or  one  of  the  nontechnical  areas  presently 
located  adjacent  to  Central  Control  will  be  displaced.  This 
displaced  area  will  then  be  moved  to  a  new  building  location 
or  to  an  addition  to  the  building. 

C.  Communications .  ^Hils  subsystem  handles  all  of  the  inter- 

and  Intra-statlon  communications  requirements  for  the  primary 
operating  subsystems  suid  administration  functions  of  the  TCC. 
Its  location,  adjacent  to  both  Central  Control  auid  the  adminis¬ 
tration  area,  was  selected  based  on  the  major  flow  of  data 
between  this  subsystem  and  the  Central  Control  subsystem, 
the  Bata  Analysis  subsystem,  and  the  administration  area. 

To  provide  ready  access  to  the  two  communications  lines 
classified  "secret",  these  lines  should  be  placed  In  the 
attic  space  over  the  corridor r,  and  the  corridor  ceilings 
provided  with  removable  panels.  An  alternate  method  would 
be  to  provide  catvaUcs  emd  llgh' s  In  the  attic  area. 

d.  Tracking  Control.  The  location  jf  the  Tracking  Control  sub¬ 
system  was  dictated  by  the  requl.'TemeDt  for  relative  isolation 
with  respect  to  the  other  priniary  operating  subsystems,  and 
by  the  flow  of  data  from  Data  Analysis,  and  to  Central  Control 
euid  the  three  remote  SCB's.  T!ils  subsystem  was  located  across 
the  corridor  north  of  Data  Analysis. 
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e*  Weather  She  weather  analysia  function  continuously 

■oaltore  lor^em  Baoispbere  weather  oonditiona.  Data  reoeiTed 
tram  CoBaunicationa  is  integrated,  analysed,  and  evaluated  in 
this  functional  area,  then  tranaaittad  to  Data  Analysis. 

Based  on  data  flow,  this  function  was  located  across  the 
porridor  north  of  Data  Analysis. 

f .  Technical  gupport  functions.  The  technical  support  functions, 
including  Central  Maintenance,  Hsintenanee  Test,  Mdntenance 
Analysis,  Reliability,  Oalibrati'on  Laboratory,  Standards 
Laboratory,  ^lality  Assurance  Beceivlng  Inspection,  Shipping 
and  Receiving,  Material  Review  Board,  Supply  Adalnistration, 
and  Storage}  which  are  priaarily  technician-type  functions, 
were  grouped  in  a  technical  support  area  located  across  the 
corridor  south  of  the  technical  area.  Ibis  location  provided 
the  using  subsystems  with  ready  access  to  the  support  functions. 

Tba  individual  support  functions  within  this  area  were  arranged 
to  provide  continuity  of  work  and  traffic  flow.  In  addition, 
maintenance  and  storage  facilities  were  provided  in  each 
primary  operating  subsystem  to  perform  these  functions  at 
the  organisational  level. 

functions  such  as  Tracking  Control  Staff  Engineers,  Tracking 
Operations  Technical  Representatives  and  Technical  Cperations 
Drawing  Maintenance  Staff  were  located  north  of  the  technical 
area  and  between  the  technical  area  and  the  administration 
area,  to  act  as  a  buffer  sone  between  these  two  dissimilar 
functions.  These  technical  support  groups  are  functionally 
related  to  both  the  technical  and  administration  functions. 

The  Storage  Room  and  the  Controlled  Storage  Area  are  for 
technical  collateral  equipment  and  technical  components  only. 

It  is  recommended  that  storage  and  warehousing  facilities  be 
provided  in  one  of  the  existing  on-site  buildings  for  house¬ 
keeping  supplies. 

g.  nistration.  Administration  and  technical  msknagement 
functions  were  priaarily  located  in  a  U-shaped  area  north 
of  the  technical  area,  along  the  building's  north  exterior 
wall,  as  shown  on  the  drawings.  These  included  the  Station 
Manager,  Assistant  Station  Manager,  Administrative  Staff, 
Engineering  Staff,  Subsystem  Directors  and  Managers,  Document 
Control,  Publications  and  Reproduction,  Mall  Service,. 

Personnel  and  Industrial  Relations  and  Stenographic  Services. 
This  over-all  area  was  divorced  from  the  technical  area  based 
on  the  dissimilarity  of  function,  and  to  reduce  unnecessary 
administration  personnel  traffic  In  the  technical  areas.  The 
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inherent  difference*  in  rewired  working  conditioner  i»**r 
typo  of  lighting,  ftlr>condltloning  requiretnente,  fire- 
protection  requirement*,  et  cetere,  lent  themeelre*  to  a 
phyeical  eeparation. 

ZndlTidual  technical  management  function*  were  located 
within  the  eubsyetema  in  the  technical  area*  only  ^ere 
required. 

It  1*  recommended  that  a  cabinet  for  fleomable  material* 
be  provided  for  storage  In  the  reproduction  area  of  the 
Ribllcations  and  Reproduction  Room. 

h.  Raoility  Support.  Fkcillty  support  function*,  including 
security,  first  ..i.'d,  dining,  and  building  maintenance,  were 
located  in  areas  most  compatible  to  their  function. 

Ihe  dining  facilities  were  located  In  the  southeast  comer 
of  the  building,  fairly  well  isolated  from  the  primary  opera¬ 
ting  subsystems.  These  facilities  are  recosnended  due  to 
the  relative  isolation  of  the  proposed  TCC  to  other  facilities, 
the  expected  number  of  prime  shift  stnd  remaining  shifts  per¬ 
sonnel  and  visitors,  the  multlshllt  and  split-shift  nature 
of  the  over-all  TCC  operation,  and  the  "relief  break"  opera¬ 
tional  requirement  of  certain  subLystems. 

It  Is  anticipated  that  the  TCC  will  attract  Government 
dignitaries;  therefore,  a  Dining  Area  and  Dining  Alcove  are 
recQumiended  for  serving  these  "VIP's”  in  an  area  Independent 
of,  but  in  proximity  to  the  Cafeteria.  These  areas  can, 
in  addition,  jurovlde  a  day-room  area  for  operating  personnel 
during  relief  break  or  "off  time"  stand-by  during  nonscheduled 
meal  times. 

Alcoves  for  vending  machines  have  been  provided  In  two  loca¬ 
tions  for  Innedlate  access  during  break  periods. 

The  Equipment  Field  Maintenance  Support  function  and  IMLnten- 
ance  Services  Supply  function  should  be  located  in  an  existing 
on- site  building. 


4. 3.1. 4  T^illdjng  Materials.  The  following  describes  the  building  materials 


to  be  used  for  construction: 
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a*  fbotla— .  Sm  footings  U9d  foundation  walls  should  be  reln> 
foaread  ooocrete . 

t.  PwwppgQOfty.  ^terprooflD^j  und  Sealing.  Daapprooflng  should 
be  prorlded  under  oonorete^oor  slabs.  Waterproofing  should 
be  provided  aa  exterior  xalls  around  depressed  areas.  Sealing 
of  the  eiqtosed  oonerete  below  the  removable  floor  Is  recoamended 
to  prevent  dusting  and  residual  chemical  action  affecting  equip¬ 
ment  or  cabling.  Provision  ahould.be  made  In  final  design  to 
Insure  that  the  depressed  slab  and  underfloor  pit  areas  remain 
dry  at  all  times  to  prevent  damage  to  cabling  and  TCS.  All 
titillty  lines  and  instrumentation  and  communication  duct  banks 
should  slope  away  from  the  building. 

0.  flows.  All  floor  slabs  and  depressed  slabs  should  be  con- 
orete  with  smooth  trowel  finish. 

(1)  All  areas  housing  technical  collateral  equipment  should 
have  free-aceess  floor  panels  above  depressed  concrete 
slabs^  as  noted  under  "Special  Ck>ndltlons”  below,  except 
the  Communleations  Equlpsmnt  Boom,  Crypto  Room,  Switch- 
board  Room,  and  Supply  Communications  Office. 

(2)  All  floor  finishes  should  be  asphalt  tile  or  vinyl 

sbestos  tile,  with  rubber  base,  except  as  noted  below. 

(a)  Toilet  room  floors  and  base  should  bo  ceramic  tile. 

(b)  The  Kitchen  and  Cafeteria  Serving  Area  floor  and 
base  ahould  be  quarry  tile. 

(c)  floors  should  be  exposed  concrete  In  the  mechanical 
and  electrical  equipment  rooms.  Shipping  and  Receiv¬ 
ing  Room,  Storage  Area,  and  Boiler  Room. 

(d)  The  floor  finish  in  the  Dsxk  Room  should  be  chemical- 
resistant  asphalt  tile. 

d.  Bxterlor  Walls.  Reinforced  concrete  tllt-up  panels  are  recom¬ 
mended  based  on  an  economic  analysis  and  evaluation  of  various 
construction  materials  capable  of  providing  the  required  **11* 
values. 

e.  Roof.  Roof  construction  ahould  be  built-up  roofing  over 
insulation  and  vapor  seal,  over  metal  decking  on  structural 
steel  framing. 
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Walls.  Mlninua  height  perapet  valla  should  be  pro- 

vided. 

glaahlng.  Flashing,  ^ere  required,  ahould  be  ferrous  metal. 

acpaneloo  Joints .  Expansion  Joints,  If  required,  should  be 
protected  with  l6-ouncc  copper  and  premolded  filler  expenslon- 
Jolnt  material,  covered  with  elastic  cement  ox*  caulking. 

Interior  Walls.  Interior  vails  ahould  be  non-load-bearing 
concrete  block. 

Interior  Bartltlons.  Interior  partitions  should  be  dry-vall 
or  plaster  on  studs,  except  as  noted  belov  under  "Special 
Cpndltlons". 

Ceilings.  Ceilings  ahould  be  suspended,  removable,  acoustic 
modular  ‘panels,  except  as  recommended  for  the  areas  or  rooms 
indicated  belov. 

(1)  Suspended  plaster  ceilings  should  be  provided  In  the 
toilet  rooms.  Janitors'  closets,  support  supply  rooms, 
and  Kitchen. 

(2)  Suspended  acoustic  plaster  ceilings  should  be  provided 
in  the  Lobby,  Cafeteria,  VIP  Dining  Area  and  VIP  Dining 
Alcove. 

(3)  Exposed  roof  construction  should  be  provided  In  the 
eleotrlcsl  equipment  rooms.  Shipping  and  Receiving  Room, 
Storage  Room,  Boiler  Room,  Refrigeration  and  Fkn  Room, 
and  the  roof  fan  houses. 

Doors.  Doors  should  be  flush  vood  except  as  noted  belov. 

(1)  Doors  In  areas  vhlch  require  acoustical  treatment  should 
be  solid  core  flush  vood,  and  weatherstripped. 

(2)  Doors  to  areas  housing  technical  collateral  equipment 
shculd  be  solid  core,  flush  vood,  pair  doors  6  feet 

0  Inches  vide  by  6  feet  0  Inches  high,  vea'ther stripped 
^ere  required. 

(3)  Doors  to  mechanical  and  electrical  equipment  rooms  should 
be  hoUov  metal. 

(4)  Vault  and  Crypto  Room  doors  should  be  standard  fire-rated 
vault  doors  (Undervrlters  approved),  of  standard  manufac- 
tiire  for  the  design  purpose. 
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a.  Hardwrm-^.  Bardtn  r«  w!';ould  be  of  standard  isanufacture  for  the 
design  Impose. 

Linl  ''  I'xccess  rooas  aust  be  provided  vlth  panic  hardvare 
(vltx'vat.  SKterlor  .hardware)  on  exit  doors  only. 

{&)  Doors  requiring  security  control  should  have  panic  hard¬ 
vare,  vlre  and  lead  seals,  and  should  have  no  exterior 
hardware. 

n.  mn^ng.  All  interior  and  exterior  surfaces,  except  acoustic 

panel's,  should  be  painted* 

o.  Roof  FIsn  Houses. 

(1)  Floors.  Floors  should  be  reinforced  concrete  slab  with 
^Inch  concrete  perimeter  curbs  with  Integral  waterproof 
membrane.  All  pipes,  ducts,  and  conduits  penetrating 
the  floor  should  be  sleeved  and  thoroughly  flashed  and 
calked  to  prevent  water  and  moisture  from  penetrating 

to  the  celling  area  below. 

(2)  Exterior  Walls.  The  exterior  walls  should  be  steel 
frame  with  structural  Insulating  panels. 

(3)  Roof.  The  roof  should  be  built-up  roofing  over  rigid 
Insulation  on  an  Impervious  membrane  over  steel  decking, 
on  steel  framing. 

(4)  Doors.  Doors  should  be  hollow  metal,  set  In  pressed 
metal  frames. 

p.  Special  Conditions 

(1)  Walls  and  ceilings  in  the  following  rooms  should  be  given 
special  acoustic  finish  above  4-foot-O-lnch  hardbcard 
wainscots:  Message  Center  Room;  Crypto  Room,  Projection 
Room,  Operations  Planning  Room',  Data  Processing  and 
Analysis  Room,  Tracking  Control  Room,  Projection  Booth, 
Observation  Room. 

(2)  Staggered  stud  peortltlons  with  acoustic  blankets  should 
be  provided  aroimd  the  following  rooms:  Central  Control 
Room,  Message  Center  Room,  Scullery. 

(3)  The  Interior  face  of  electrical  equipment  rooms  and 
Refrigeration  and  fhn  Room  concrete  block  walls,  common 
to  office  and  technical  rooms,  should  be  acoustically 
treated. 
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(U)  Lighting  and  utility  connections  in  the  Data  Processing 
and  Analysis  Rocn  and  Central  Control  Rooa  should  be 
arrauiged  to  eliminate  interference  with  the  partitions 
indicated  on  the  drawings  by  dash  lines. 

($)  Boons  with  technical  equipnent  must  be  prorided  with 

firea-aecess,  renewable  floor  panels,  covered  with  sheet 
vinyl)  (cork  is  reconmended  for  the  Central  Control 
Room  to  attenuate  scund).  Laminated  or  cast-netal  flooz- 
panels,  keyed  to  fit  independent  supporting  posts  spaced 
to  conform  with  the  panel  sise,  are  reconnended.  Panels 
should  conform  to  a  l-foot-6-inch  or  2-foot*0-inch  square 
module  to  allow  panel  onisaion  where  racks  occur.  Individual 
panel  units  must  be  removable  without  disturbing  adjacent 
units.  The  finish  floor  should  be  level  to  within  1/8 
inch  in  any  direction  within  a  horlsontal  distance  of  20 
feet  0  inches.  A  minimum  dimension  of  l8  inches  is  recom* 
mended  between  subfloor  and  top  of  finished  floor  panels, 
except  in  the  Mezzanine  Projection  Room  and  Observation 
Room,  where  the  Tecomended  dimension  ie  approximately 
6  inches.  A  minimum  space  of  l6  inches  should  be  provided 
between  subfloor  and  panel  floor  members  to  aecoosnodate 
cabling  and  ductwork,  except  in  the  Mezzanine  Projection 
Room  and  Observation  Room  where  6>lnch-clear  space  should 
be  provided.  Iteels  must  be  devoid  of  metsJ.  edging  or 
other  exposed  metal  protrusions,  and  must  be  constructed 
and  Installed  so  as  to  be  dusttlght  (to  prevent  entry  of 
dirt  into  the  underfloor  space). 

(6)  The  floor  support  system  of  the  technical  corridors  over 
depressed  slabs  should  be  of  similcur  construction  to  the 
support  system  of  the  free-access  removable  floors  to 
provide  space  for  cabling  and  ductwork  under  the  corridors 
between  technical  areas.  The  floor  should  he  of  permanent 
construction  of  material  similar  to  free-access  panels. 
Dimension  from  depressed  slab  to  finish  floor,  and  the 
minimum  space  between  depressed  slab  and  underside  of 
floor  should  be  the  same  as  fur  adjacent  free-access  floor 
areas. 

(7)  Raped  on  present-day  freight -handling  operations,  where 
truck  tailgates  sure  hydraulically  operated,  and  to  avoid 
drainage  and  freezing  problems  Inherent  with  an  exterior 
depressed  ramp.  It  is  recommended  that  the  loading  dock 
in  the  shipping .and  receiving  area  be  at  grade. 
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(a)  All  areas  should  be  capable  of  sustaining  a  uniform 
load  of  100  pounds  per  square  foot  and  a  concentrated 
load  of  1,000  pounds,  except  as  noted  below. 


(b)  In  accordance  with  the  manufacturer's  recoonendatlons, 
the  free-acceas  removable  floor  panel  areas  should  be 
capable  of  sustaining  a  uniform  load  of  230  pounds 
per  square  foot  and  a  concentrated  caster  load  of  1,000 
pounds,  with  a  maxlatum  allowable  deflection  of  l/l6 
Inch. 


e.  Special  Consideration.  Special  consideration  should  be  given 
to  the  structural  design  of  the  Projection  Room  and  Cbservatlon 
Boon  floors.  Foot  traffic  should  not  cause  deflection  or  vibra¬ 
tion  of  images  projected  on  the  screen  in  the  Central  Control 
Room,  It  is  recommended  that  these  floors  utilise  a  concrete 
slab  supported  by  steel  framing,  with  an  allowable  maximum 
deflection 'under  live  load  limited  to  I/36O  times  the  span. 

d.  Equipment  Foundations  and  Supports.  Each  Item  should  be 
designed  for  the  specific  loads.  Centrifugal  equipment  founda¬ 
tions  should  have  a  minimum  ratio  of  foundation  to  equipment 
weight  of  3  to  1.  Reciprocating  equipment  foundations  should 
have  a  minimum  ratio  of  foundation  to  equlpnent  weight  of  3 

to  1. 

e.  Foundations.  A  foundation  investigation  and  recommendation 
report  will  be  required  prior  to  final  design  to  establish. 

the  aillowable  soil  pressure  and  design  capabilities  for  fbunda- 
tion  design.  Building  footings  should  extend  below  the  frost 
line. 

f.  ft-oat  Line.  The  frost-line  depth  la  48  inebee. 

g.  Seismic.  The  site  is  Seismic  Zone  0  in  accordance  with  the 
Uniform  Building  Code. 
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U.3.2  Satalllt*  Co—mnloationt  BuiUlng  (SCB).  Ihe  follovlnc  deaerlbet 
the  Satellite  CanBUOlcatiotM  BulXAlace,  the  bulldlnc  analysis  and  the 
materials  of  construction.  Ihe  buildings  are  Type  "M*  (noneombustible), 
Classification  3  (unprotected  noneambustible)^  as  defined  in  Chapter  B 
and  Appendix  C  of  AIM  8S-I5. 

4.3 .2.1  Building  Description  and  Analysis.  Three  identical  one- story 
rectangular^  windowless  structures,  each  haring  a  total  gross  floor  area  of 
approximately  3,1$0  square  feet,  are  required. 

An  analysis  vas  made  of  designs  preriously  derelopad  for  VH7  Receirer  and 
UHF  Receirer  Buildings  prepared  for  the  SAMOS  and  MIDAS  programs,  and  the 
SCB' 8  prepared  for  the  U.K.  MIDAS  Station. 

After  evaluation,  it  vas  determined  that  the  SCB's  design  for  the  U.K. 

MIDAS  Station  most  closely  met  the  technical  and  physical  traffic  require¬ 
ments  for  this  station,  and  vas  therefore  used  as  a  basis  for  the  design 
of  these  SCB's. 

Each  SCB  is  connected  to  a  Radone  Support  Structure  (^rtiieh  encircles  the 
Antenna  Support  Structure)  by  an  enclosed  passagevay.  Location  of  the 
SCB's  vith  respect  to  the  Radome  Support  Structures  is  based  upon  a 
maximum  cable  run  distance  of  200  feet  from  the  antenna  horn  to  specific 
communications  equipment  in  the  Receiver-Command  Room,  ^e  SCB's  are 
separated  from  the  Radome  Support  Structures  by  approximately  17  feet  to 
provide  an  RF  radiation  buffer  zone  for  operating  personnel.  The  passagevay 
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proTldci  a  pcraonnel  entrance  to  the  Radone  Support  Structure  required  for 
frequent  operator  trips  to  the  antenna.  To  prerent  sudden  changes  In  tem¬ 
perature  ax)d  dust  and  moisture  from  entering  Into  the  Receiver- Coonand  Rocm, 
access  should  be  provided  throi^  a  vestibule  or  passagevisy  with  double 
sets  of  doors. 


Room  sizes  and  building  arrangements  are  based  upon  maximum  floor  space 
utilization  consistent  with  equipment  and  personnel  requirements  and  work 
flow,  and  Include  the  requirements  for  "technlcsil  equipment  to  be  defined". 
Modular  free-access  removable  floor  panels  over  depressed  concrete  slabs  u 
are  required  for  cable  runs  between  TCE  In  the  Receiver-Command  Rooms  and 
the  Console  Rooms  to  provide  the  flexibility  and  expansion  capability 
described  In  Part  I  of  these  criteria;  cabJ  e  trenches  with  removable  trench . 
covers  are  provided  from  the  Receiver- Command  Rooms  to  the  Cable  Rooms  of 
the  Antenna  Support  Structures,  ^ch  building  Includes  the  following. 

a.  Console  Room.  This  room  houses  the  Master  Transmitting 
and  Receiving  Control  Console  and  is  separated  from  the 
Receiver-Command  Room  by  a  partition  with  viewing  windows 
to  reduce  sound  transmission  to  the  Control  Room.  It  Is 
located  adjoining  the  Receiver- Cpntaand  Room  for  control 
and  visual  observation  of  transmitting  and  receiving 
operations . 

b.  Receiver-Command  Room.  This  room  houses  the  equipment  for 
the  transmission  and  reception  of  satellite  RP  signal  data. 

Its  location  is  limited  by  the  cable  length  distance  from 
specific  equipment  to  the  antenna  horn,  as  specified  in 
Paragraph  4.3. 2.1. 

c.  Equipment  Room.  This  room,  which  houses  the  mechanlcsil  and 
electrical  equipment  needed  to  service  the  technical 
collateral  equipment  and  building  requirements^  Is  located 
adjacent  to  the  Receiver- Command  Room  to  reduce  conduit  and 
duct  runs . 
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d.  nie  remaining  tooms  are  located  on  either  aide  of  the  entrance 
corridor,  In  proximity  to  the  technical  rooms. 


4. 3.2*2  Building  Materials.  The  materials  to  he  used  for  construction  are 
described  in  Ihuragraph  4. 3.1. 4,  except  as  noted  below. 

a.  floors.  The  floor  in  the  Receiver- Command  Room  and  the  Console 
Room  should  be  a  modular,  f^ee-aeeess  floor  as  described  in 
Paragraph  4.3. 1.4  p.(^). 

b.  Exterior  Exterior  walls  should  be  load  bearing,  rein- 

forced  concrete  block. 

c.  Interior  Walls.  Interior  walls  should  be  load  bearing  reln- 
forced  concrete  block. 

d.  Ceilings.  The  Maintenance  Shop  and  the  Technical  Storage 
Room  should  be  suspended  dry-wall. 

e.  Doors.  Ihiir  of  doors  indicated  on  the  drawings  should  be 

6  feet  0  inches  wide  by  6  feet  0  inches  high  to  aeccsmodate 
equipment  passage;  all  other  doors  should  be  of  standard 
manufacture  for  the  design  purpose. 

f.  Special  Conditions.  Perimeter  walls  in  the  Receiver- Coomand 
Room  and  the  Console  Room  should  be  vapor  sealed  and  insulated 
with  approximately  3-1/2  inches  of  insulation  blanket.  The 
wall  finish  in  these  rooms  should  be  acoustic  tile  from  the 
4-foot-O-lnch-high  hardboard  wainscot  to  the  ceilings. 


4.3.3  Antenna  Support  Structure.  The  following  describes  the  Antenna 
Support  Structure,  the  design  analysis,  design  considerations,  and  matezlals 
of  construction.  This  structure  is  Type  "IT  (noncombustible).  Classification 
1  (fire  resistive),  as  defined  in  Chapter  B  and  Appendix  C  of  APM  83-15. 


4. 3.3.1  Structure  Description  and  Analysis.  Three  similar  Antenna  Support 
Structures  are  required.  The  20-foot-higdi  Antenna  Support  Structures  are 
square,  reinforced  concrete,  and  are  designed  to  support  the  60-foot 
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parabolic  PF  reoalrlng  and  transalttlns  antsoiias.  !Ehe  Antenna  Support 
Structurea  and  antenzkas  are  enelosel  vithln  the  radoae  and  Radome  Support 
Struotures.  The  atructuree  Include  cable  rooma  and  caatllerered  top 
platfoma  (deoka)  vlth  concrete  antetma  baae>BOuntlng  curba  and  pipe 
guardralUnga.  Kxterlor  atal^s  ^ould  be  provided  for  aeceaa  fron  the 
radcme  structure  floor  to  the  platforma.  Cable  trenches  ahbuld  be  pro> 
Tided  aa  described  in  Paragraph  4.3«2*libetveen  the  cable  rooms  and  the 
depressed  slabs  In  the  SCB'a. 

The  distance  trca  the  center  of  the  Antenna  Support  Structures  to  the  face 
of  the  SCB's  should  be  approximately  feet,  to  provide  a  radlettlon  buffer 
sone  separation  and  minimum  cable  mn  distances  as  described  In  Paragraph 
4. 3.2.1. 

4. 3. 3. 2  Design  Considerations.  The  following  Antenna  Sopport  Structure 

design  criteria  are  based  on  the  best  Information  available,  as  the  antenna 

exurrently  is  in  the  design  stage.  In  computing  wind  losuls,  90-luiot  v*.nds 

have  been  assumed  as  mauclmw. 

a.  Antenna  Design  Loads  and  Dimensions. 

Nsjclmum  Antenna  Total  Dross  Weight  (including  Pedestal)  - 
300,000  poimds. 

Minimum  Antenna  Total  Gross  Weight  (including. Pedestal)  > 
90,000  pounds. 

Heaviest  Component  -  l8,000  pounds. 

Live  Load  on  Platform  -  250  pounds  per-  square  foot. 

Antenna  Mounting  Height  (Base  of  Pedestal  to  Center  of 
Reflector)  -  40  feet  0  Inches. 
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Antenna  Beflector  Diameter  -  60  feet  0  Inches. 

Naxinuffl  Overturning  Huaent  IXie  to  Accelerating  and  Decelerating 
Inertia  of  Antenna  Reflector  -  23 r 000  ft.  lbs. 

(Although  It  la  expected  that  the  antenna  will  be  covered  by  a  pro¬ 
tective  radome>  It  Is  probable  that  it  may  be  operational  prior  to 
installation  of  the  radome,  and  there  may  be  periods  vheh  the 
radome  vlU  be  removed,  exposing  the  antenna  to  the  elements. 

For  this  reason  the  ad^tlonal  criteria  In  Baragraphs  b.  and  c. 
below  are  shown). 

b.  Wind  Loads  IXie  to  50-Kaot-Wlnd.  Antenna  Operational,*  (With 
Reflector  Sighting  Axis  Horizontal) 

Horizontal  Drag  -  35>000  pounds. 

Vertical  Uplift  on  Reflector  -  10,000  pounds. 

Overturning  Moment  -  1,600,000  ft.  lbs. 

Maximum  Torsion  Due  to  Wind  About  Vertical  Axis  of  the 
Antenna  Pedestal  -  132,000  ft.  lbs. 

c.  Wind  loads  IXie  to  90-KPot  Wind,  Antenna  Stowedf  (With  Reflector 
Sighting  Axis  Vertlcs^.) 

Horizontal  Drag  -  61,000  pounds. 

Vertical  Uplift  on  Reflector  -  57/000  pounds. 

Overturning  Moment  -  2,700,000  ft.  lbs. 

d.  Antenna  Base  Mounting  Details ,  Rigidity  reijulrements  are  as 
follows : 

(l)  Maximum  allowable  temporary  rotation  of  the  top  of  the 
support  structure  due  to  the  effects  of  a  50-hnot  wind 
when  antenna  Is  operational  (antennas  will  be  stowed 
In  winds  above  50  knots)  -  0.15  milliradlan. 


■"Wind  overturning  moments  are  'taken  about  the  centerline  of  the  antenna 
pedestal  base.  They  Include  the  effects  of  bo'tb  horizon-tal  and  vertical 
wind- force  components.  The  wind  angle  of  attack,  assumed  at  15  degrees 
upward  from  the  horizon-tail,  yields  load  'values  larger  -than  loads  produced 
by  a  horizon-tail  wind.  The  assumed  wind  velocities  are  based  on  maximum 
gust  velocity. 
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(2)  The  atruetur*  should  not  pemanently  deflect,  settle 
or  rotate  under  the  effects  of  s  90-knot  wind  with 
antenna  stowed. 

(3)  To  Insure  against  excesslwe  long-term  settlements  of  the 
structure  foundations,  the  bearing  soil  strata  should  be 
capable  of  supporting  a  load  equal  to  twice  the  design 
load  for  a  period  of  at  least  ^  hours  without  settlement 

(4)  Settlement  should  not  cause  the  center  of  the  radone  to 
be  displaced  from  the  center  of  the  antenna  by  more  than 
6  inches. 


4. 3 *3* 3  Building  Materials.  The  following  describes  the  materials  to  be 
used  for  construction. 

Structure,  laie  entire  structure  should  be  constructed  of 
reinforced  concrete. 

b.  Access  Stair.  The  access  stair  should  be  steel  frame  with 
safety  treads  and  steel  pipe  handrails. 

c.  Guardrallings .  Steel  pipe  guardralllngs  should  be  used  around 
the  perimeter  of  the  platform. 

d.  Antenna  Anchors.  Steel  bolts  and  plates  should  be  used  to 
anchor  the  antenna  to  the  Antenna  Support  Structure  curb  as 
indicated  on  Drawing  1868-1/112.  The  sizes  and  locations  of 
bolts  and  plates  should  be  verified  prior  to  final  deslgh. 


4.3.4  Radome  Support  Structure.  The  following  describes  the  Radome  Support. 
Structure,  the  design  analysis,  design  considerations,  and  materials  of 
construction.  This  structure  Is  ^^pe  "IT  (noncombustible).  Classification 
1  (fire  resistive),  as  defined  in  Chapter  B  and  Appendix  C  of  AJM  88-15. 


4. 3. 4.1  Structure  Description  and  Analysis.  Three  similar  Radome  Support 
Structures  are  required.  The  Radome  Support  Structures  are  cylindrical, 
reinforced  concrete  structures  which  surround  the  Antenna  Support  Structures 
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and  support  the  protective  radomes.  A  l6-t‘oot-0-lnch-vlde  by  13-foot-O-lnch- 
hlgb  exterior  service  entrance  with  rolling  door  and  concrete  raap  should  be 
provided  for  service  entrance  In  each  structure,  nie  location  of  the  service 
door  as  Indicated  on  the  dravlnga  Is  optional  and  may  be  relocated  In  filial 
design  to  accommodate  roadway  layout.  Ihe  rolling  door  should  be  provided 
with  a  heating  element  to  prevent  free2e'?up  in  winter  weather.  “Die  Radome 
Support  Structures  are  connected  to  the  SCB  Receiver- Coomhnd  Rooms  by 
enclosed  passageways  as  .described  In  Baragraph  4. 3.2.1. 

4. 3. 4. 2  Design  Considerations.  Each  Radome  Support  Structure  must  carry  the 
dead  weight  of  the  radome  plus  loads  due  to  wind.  'Diese  loads  are  delivered 
to  the  structure  as  membrane  stresses  acting  in  the  plane  of  the  radome  sur¬ 
face.  Vertical  components  must  be  carried  in  compression  by  the  structure 
walls  to  the  foundations.  Horizontal  components  must  be  carried  by  the 
top  portion  of  the  structure  acting  as  a  structural  ring.  ISie  structursd. 
ring  must  resolve  the  norlzont-al  components  Into  shear  loads  that  are 
CEurrled  in.  shear  by  the  structure  wedJ.  to  the  founde.tlon. 

Design  loads  based  on  a  90-hnot  wind  sure  shown  below.  The  90-ltnot  wind 

has  been  assumed  as  maximum  (see  Figures  4-1,  4-2,  and  4-3). 

Radome  Total  Dead  Weight  198,500  pounds 

Lift  149, 650  pounds 

Drag  136,000  pounds 

Moment  5^986,000  ft.  lbs. 

Equatorial  Diameter  110  ft.  0  In. 

Minimum  Equipment  Access  Door  Size  13  ft.  0  In.  high  by 

16  ft,  0  in.  wide 


FIG.  4-1  RADOME  CONFIGURATION 


FieURE  4-2 

RAOOME  BASE  PRESSURE  DISTRIBUTION 
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Movement  of  individual  radome  bearing  plates  caused  by  flexural  bending  of 
the  Radome  Support  Structure  from  foundation  settlement  should  not  exceed 
2  Inches.  The  Radome  Support  Structure  flo(T  should  be  a  concrete  slab 
designed  for  a  maximum  vheel  load  of  10,CX)0  pounds.  Minimum  slab  thlcluieos 
should  be  6  Inches.  'Rxe  service  door  should  have  an  interior  locking  device 
to  prohibit  entrance  of  personnel  during  operational  periods,  to  prevent 
Injury  from  RF  radiation. 

4. 3. 4.2  Building  Materials.  The  following  describes  the  materials  to  be 
used  for  construction. 

Structure.  The  entire  structure  should  be  reinforced  concrete. 

b.  Doors.  A  pair  of  doors  should  be  provided  at  the  passageway 
entrance;  a  rolling  door  should  be  provided  at  the  service 
door  as  described  in  Paragraph  4. 3.4.1. 

c.  Radome  Anchors.  Steel  radome  bearing  plates  with  mounting 
bolts  as  shown  on  Drawing  I866-I/II3  should  be  provided.  The 
sizes  and  locations  of  bolts  and  plates  should  be  verified 
prior  to  flnsd  design. 

d.  Ramp.  A  reinforced  concrete  ramp  should  be  provided  at  the 
service  entrance. 


4-29 


IJeD-4%7671 

Part  II 


mnoiM  AID  nil  moncnoi 

V.A.l  Plwfciag.  PlxMbliiK  IneluAia  potabla  anA  Inductrial  vatvr  piping, 
natural  gat  piping,  aaultary  waata  and  vant  linaa,  and  pluabing  fixturaa 
ragttlrad  fbr  all  buildlnga. 

In  praparing  thaaa  eritaria  it  haa  baan  aaauaad  that  adaquata  watar  aupply, 
aaattary  drainaga  faeilltiaa,  and  natural  gaa  aupply  ara  avallabla  at  tha 
aita. 

4. A. 1.1  Potabla  Cold  Watar.  Potabla  eold-vatar  piping  ahould  ba  axtandad 
frou  axtarlor  naina  to  all  pluabing  fixturaa,  kltehan  aquipaant,  dark-rooa 
aqulpaant,  hoaa  valves,  vatar  heatara,  cooling  tovar,  and  induatrlal  water 
aystea  aa  required. 

4. 4.1.2  Potable  Hot  Water.  Potable  hot -water  piping  in  the  COSCB  should 
be  extended  froa  water  heaters  to  the  pluming  fixtures,  kitchen  equipasnt, 
dark-ro^  oquipannt,  and  spray  huaidlfiers,  as  required,  with  circulation 
puiQi  in  the  return  lines.  Electric  water  heaters  without  circulation  puaps 
should  be  provided  in  each  Satellite  Conunlcations  Building. 

4. 4. 1.3  Industriad  Water.  Industrial  water  should  be  provided  through 
back -flow  prevention  valves  froa  the  potable  cold-water  By8teB,to  supply  the 
chilled  water  systeas  and  hot-water  heating  systeas. 
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natural  Oaa4  Piplnc  for  tha  noa-intarniptabla  aarrle*  abould  ba 
axtandad  froa  axtarlor  aaiaa  to  all  ffis-flrad  aqulpamt  la  tha  Kltetaaa, 
Scullery,  and  tba  bollar  pilot  ll^ta4  Piping  for  Intarruptabla  natural  gas 
should  be  extended  froa  exterior  aains  to  tha  boilers. 

4. 4.1. 5  Sanitary  Waste  and  Vent  Bystaas.  Sanitary  waste  end  vent  Unas 
should  be  provided  for  all  pluxblng  fixtures,  kitchen  egulpsMnt^  dark  rooa 
sinks,  floor  drains,  and  floor  sinks.  Saztltary  lines  should  ba  extended  out¬ 
side  of  the  buildings  for  connection  to  axtarlor  aains.  It  is  raeoHssndsd 
that  underfloor  drain  lines  tram  drinking  fountains  be  ovarslsad  to  parait 
future  connection  of  additional  pluidilng  fixtures  to  tba  drainage  systan 
with  a  BinisMB  of  cutting  and  patching. 

4. 4. 1.6  Pluntolng  Pixtures.  All  pluablng  fixtures  should  be  of  standard 
aanufacture  for  the  design  use. 

4.4.2  Fire  Protection.  AFM  88-15  requires  that  fire  protection  be  pro¬ 
vided  In  buildings  containing  facilities  of  a  critical  nature.  Tbe  TCC  Is 
a  highly  critical  facility  requiring  continuous  operation  and  a  high  degree 
of  reliability.  luasnuch  as  the  equlpaent  In  tbe  technical  areas  Is 
electronic,  the  probability  of  a  fire  occurring  in  these  areas  Is  snail. 

The  prime  concern,  therefore,  is  to  extinguish  or  contain  fires  occurring 
in  the  nontechnical  aresis.  However,  based  on  the  severe  and  costly  danage 
that  would  be  caused  to  the  technical  collateral  equipment  in  the  prlasiry 
operating  roojss  through  the  use  of  a  water  systen,  it  Is  recosnended  that  sui 
operating  wet-pipe  system  ba  provided  for  nontechnlcsLl  areas  only.  To  provide 
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flexibility  for  poetlble  aoateobnloel  future  use  of  the  present  teohnionl 
ereasi  it  is  reoosasmded  that  the  vet-pipe  systea  be  installed  over  these 
areas,  with  the  sprinkler  beads  capped.  It  is  reconnended  that  portable 
hand-opei'ated,  carbon-dioxide  extinguishers  be  provided  in  the  technical 
areas.  An  autoaatie  carbon -dioxide  systea  Is  not  recontended  for  the 
tecLaical  areas  as  it  presents  a  personnel  hasard. 

4. 4. 2.1  Wet-Pipe  Sprtnkler  Systea.  Autoaatle  vet-pipe,  fusible-link 
sprinkler  systeas  should  be  provided  vlthln  the  COSCB,  vlth  heads  subject  to 
Mchanical  daaage  covered  by  protective ‘cages .  In  areas  of  high-heat  gain, 
heads  with  hl;^  ratings  should  be  used. 

4. 4.2.2  Fire  Alarm.  A  fire-alara  systea  should  be  instedled  as  described 
in  Paragraph  4.6.20. 


1 
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k.^  HUTIHO,  VBITIIATINO  AITO  AIR  CORDITZCnmiO 
4.^.1  Qwiml 

4. $.1.1  Heating,  ventilating  and  air  conditioning  should  be  provided  in  oon- 
formance  vith  Air  Force  Manuals  88-8  and  88-1$.  Outdoor  design  eondltione 
are  based  on  inforaation  obtained  froB  the  U.S.  Air  Force. 

4. $.1.2  All  areas,  except  utility  spaces,  should  be  air  conditioned  vith  a 
filtered  air  supply.  Technical  areas  and  rooas  should  be  aaiataiaed  at 
teoperature  and  huaidity  conditions  necessary  for  the  equlpaent  operation. 
Hontechnlcal  areas  and  rooas  should  be  air  conditioned  as  required  in 
Weather  Zone  B  and  held  to  the  saae  conditions  as  the  teehnloal  areas,  vith 
less  precise  controls,  to  aalntaln  the  building  envlronaent.  Air-condi¬ 
tioned  areas  should  be  aalntalned  at  a  positive  pressure  vith  respect  to 
site  baroaetrlc  pressure.  Toilets,  Kitchen,  Scullery,  asehanleal  and 
electrical  equlponnt  rooas.  Shipping  and  Recelylng,  and  nontechnical  storags 
areas  should  be  heated  and  aechanlcally  ventilated. 

4. $.1.3  It  is  reconaended  that  systeas  serving  the  technics^,  areas  be 
sized  to  Include  a  noalnal  Increase  in  technical  collateral  equlpaent  loads 
in  addition  to  the  basic  loads  shovn  on  the  TCE  list  In  Peart  i  of  these 
criteria.  This  recoamendatlon  Is  based  on  past  experience  vhlch  has  shown 
that  technological  advances  prior  to  final  construction  and  during  facility 
operation  have  rerulred  increased  capacities  of  facility  systems,  thereby 
necessitating  building  modifications  where  Initial  additional  capacity  had 
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had  not  baan  proTldad.  For  axaqpla,  tha  Coaputar  Rooa  air  conditioning  ays- 
taa  at  tha  Yandanbarg  Tracking  Station  vas  slzad  for  an  Initial  l60  ton  load 
lAleh  ifas  latar  Ineraasad  70  tona  for  a  total  of  230  tona,  and  tha  Coiqputer 
noon  at  tha  lav  Baapahlra  Davalopaent/Oparatlonal  Tmoklng  Station  bad  a  35 
ton  Incraaaa,  going  froa  143  to  200  tona. 

ttia  facility  ayataaa  in  the  TCC  have  therefore  been  sized  to  reflect  a 
aladlar  anticipated  Increase  In  loads. 

4. 3. 1.4  The  Flow  and  Control  Dravlngj  No.  1868-1/114^  Included  as  part  of 
these  criteria,  Indicates  the  reeonasnded  nethods  and  x>olntB  of  control, 
extent  and  zoning,  and  the  general  paths  of  air  flow  for  the  technical  area 
air  systaas. 

4.5.2  Design  Conditions 


95  degrees  F. 

78  degrees  F. 

28  degrees  F. 

Minus  13  degrees  F. 

1  Grain  per  pound  of  dry  air 
10  mph 

26.80  inches  of  mercury 


4. 3.2.1  Outdoors 

a.  Summer 
Dry  Bulb 
Wet  Bulb 
Dally  Range 

b.  Winter 
Dry  Bulb 

Specific  Humidity 
Average  wind  velcclt/ 

c.  Barometric  Pressure 
Site  barometric  pressure 
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Air  Omantltio.  SvvPljr  Air  quAntltlcs  should  hs  bMsd  on  ths  alr- 
ooBdltloalnf  rsyilr— Ats* 

A.5.3  OAntrAl  Systf  Dsserlytlop  snd  Analysis 

A.5.3>1  Isatlng  and  Cooling  Plants.  For  ths  prsclslon  of  control  required 
for  thssa  faellltlss,  It  Is  raeoawndad  that  hot  and  chilled  water  be 
utilised  as  the  heating  and  cooling  aedla.  Chilled  water  should  be  pro¬ 
duced  In  a  central  refrigeration  plant,  for  use  by  the  alr-handllag  equlp- 
■ent  In  the  Centred  Operations  and  Systen  Control  Building  and  In  the 
Satellite  Connunleatlons  Buildings.  Hot  water  should  be  produced  by  boiler 
plants  In  each  building,  for  use  by  the  «dr»handllng  equipnsnt  serving 
that  building  only. 

An  econooic  analysis  of  central  refrigeration  and  boiler  plants  for  the 
entire  TCC  Including  the  accoiqpanylng  distribution  piping,  versus  a  single 
plant  for  the  COSCB  and  sepeurate  ones  for  each  8CB,  Influenced  the  recom- 
rendatlon  with  consideration  given  to  such  Irreduclbles  sis  less  and  easle^' 
nalntenance,  more  reliability,  et  cetera. 

A  further  cost  raalysls  of  schenes  eag>loylng  two,  three,  and  four  chillers, 
reciprocating  or  centrifugal  according  to  the  provisions  of  AFM  88-15,  with 
the  additional  requlreoient  that  the  critical  cooling  load  be  carried  with  one 
chiller  Inoperative,  has  shown  a  recoBBsendatlon  of  three  centrifugal  machines 
to  be  the  most  economical.  A  study  of  boilers,  based  on  the  provisions  of 
AFM  83-8,  resulted  in  a  reconsnendation  of  three  boilers  in  the  COSCB  and  two 
in  each  SCB. 
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laasBueh  u  thase  atudles  have  been  baeed  on  the  best  available  Infonation 
and  eetiaated  TCE  loads,  a  elnilar  analyeie  should  be  nade  during  final 
design  of  the  facility,  and  any  changes  dictated  by  the  results  of  the 
final  studies  should  be  incorporated  Into  the  final  design. 

4. $.3.2  Technical  Areas.  Alr-handllng  units  should  be  built-up  and  located 
either  In  the  Refrigeration  and  Fan  Room  or  In  roof  fan  houses.  Dev  point 
control  should  be  nalntalned  vlth  sprayed  coll  dehualdlflers.  These  are 
preferred  to  air  washers  based  on  the  initial  advantages  of  lover  equlpnent 
cost,  less  space  requirements,  and  nlnlnum  roof  loading. 


^•5*3*3  Rontechnlcal  Areas 

a.  COSCB.  It  Is  recoimended  that  the  alr-handllng  systems  be 
multi zone,  with  package  alr-handllng  units  located  In  roof 
fan  houses.  The  less  precise  humidity  control -requirement 
Justifies  this  recomnendatlcn  over  more  expensive  sprayed 
coll  units;  and  the  location  of  the  units  over  the  areas 
served  Justifies  this  approach  over  dual  duct  systems,  with 
the  additional  advantage  of  keeping  controls  out  of  the  ceil¬ 
ings  for  ease  of  maintenance.  The  offices  along  the  exterior 
vails  should  be  equipped  with  auxiliary  radiation  to  prevent 
the  occurrence  of  cold  exterior  vails  during  periods  of 
extreme  outdoor  winter  conditions. 

b.  SCB.  Based  on  economics.  It  Is  recommended  that  the  office  be 
air  conditioned  as  a  separate  zone  from  the  unit  serving  the 
technical  areas. 

4.5.4  Air -Handling  Systems 

4. 5. 4.1  Alr-Conditloning  Supply  -  Technical  Areas 

a.  Air  distribution  for  each  technical  equipment  room  should  be 
through  a  reheat  coll  and  supply  ductwork  to  room  celling 
diffusers  set  in  a  modular  pattern.  Retium  air  should  pass 
through  registers  into  a  celling  plenum  established  for  the 
unit  supplying  the  areas.  An  auxiliary  supply  system  directly 
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eonditlonlnc  apaeiflo  aqulpaant  raqulrlng  apaelal  cooling, 
looatad  in  tha  Data  froeaastagand  Analyala  Rooa  should  ba 
baaioally  tha  aaaa,  axeapt  that  tha  supply  air  should  traval 
balow  tha  floor  Into  an  undarfloor  planum,  through  tha  equip- 
mant,  and  than  dlscharga  into  tha  room.  Air-handling  aqulp- 
maat,  axeapt  aqui^sant  for  tha  underfloor  distribution  system, 
should  be  located  in  the  roof  fan  houses  in  tha  C08CB  and  in 
tha  8CB  Iquipmant  '  ooms.  Maximum  use  should  be  made  of  the 
overhead  supply  system  in  tha  Data  Processing  and  Analysis 
Room  to  taka  advantage  of  greater  permissible  tesiperature  dlf- 
farentials,  hence  lover  total  air  quantities. 

b.  The  alr-eondltionlng  units,  ductwork,  reheat  colls,  and  room 
ceiling  supply  and  return  air  outlets  should  be  designed  to 
provide  additional  air  capacity  for  technological  advances  and 
changes  in  TCE  requlresmats  as  previously  described.  In 
addition,  the  Roof  Fan  Rouse  for  the  equipment  serving  the 
Central  Control  area  should  have  ample  space  for  another  alr- 
handllng  system  to  provide  expansion  capability. 

c.  Equipment  for  each  system  should  include  a  mixing  box,  filters, 
a  sprayed  coll  dehumldlfier  with  spray  water  pump,  a  centrifugal 
supply  fan,  ireheat  colls,  ductwork,  ceiling  diffusers,  return 
registers,  and  controls.  Water  treatment  for  the  prevention 

of  algae  should  be  Included.  Duct  lining  for  thermal  and 
acoustic  Insulation  is  recommended. 

d.  Air  should  be  introduced  into  each  space  through  a  large  number 
or  well-dispersed,  hlgh-asperatlon  celling  diffusers  to  afford 
msLxlmum  flexibility  in  concentrating  and  decuncentrating  the 
supply. 

e.  Controls  should  Include  omnual  start  of  the  supply  fan,  and 
Interlocks  with  the  automatic  temperature  control  system  and 
spray  water  pump  and  the  return -exhaust  fem  as  described  below. 
Each  air  system  has  an  Interlock  with  the  local  fire-alarm  and 
protection  system  to  stop  the  supply  fan  in  case  of  fire  as 
described  in  Paragraph  4.6.20  of  this  Basis  for  Design.  Systems 
serving  critical  equipment  areas  should  have  a  fire-damper 
arrangement  to  Isolate  eny  area  In  which  fire  may  occur.  Dew¬ 
point  control  is  recommended  by  a  water  thermostat  in  the 
sprayed  coil  basin  controlling  automatic  return  and  exhaust 
dampers  and  a  cooling  coll  valve  in  sequence,  incorporating  an 
economy  cycle  with  outside  air  override.  The  cones,  as  recom¬ 
mended  on  the  Flow  and  Control  Drawing,  are  controlled  by  room 
thermostats  and  reheat  coll  valves.  Room  temperature  recorder 
controllers  and  humidity  recorders,  used  where  recommended  on 
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tha  draving,  hava  raaota  aanalng  and  ara  eantrally  loeatad  In 
tha  Rafricaratloa  and  Fan  Roob. 

f.  Syatama  aarvlng  araaa  containing  taehnleal  eollataral  a^ulpaant 
idiloh  la  atoaolutaly  critical  should  hava  a  stand-by  fan  and 
puiV  for  aach  of  the  fans  and  puaps  in  tha  syataa.  Control 
should  ba  by  a  flow  davlea  for  autoaatlc  operation  In  the 
event  of  prlaary  aqulpaant  failure. 

k,^A,2  Air  Conditioning  Supply  -  nontechnical  Areas 

a.  Air  distribution  should  ba  through  unit  Bdxlng  dasgwrs  and  con¬ 
ventional  ductwork  to  rooB  celling  diffusers.  Return  air 
should  pass  through  registers  Into  a  celling  planus  established 
for  tha  unit  supplying  tha  areas. 

b.  Equlpaant  for  each  systaa  should  Include  a  mixing  box,  filters, 
a  package  multi sons  air-handling  unit  coagplete  with  heating 
and  cooling  coll,  water  spray  humidifier  and  sons  mixing 
daapars,  ductwork,  celling  diffusers,  return  registers,  and 
controls.  Duct  lining  as  described  for  the  technical  areas  Is 
racommandad. 

0.  Controls  should  Inolute  manual  start  of  tha  supply  fan,  and 
Interlocks  with  the  automatic  temperature  control  system  and 
the  return-exhaust  fan  as  described  below.  Each  system  has  an 
interlock  with  the  local  fire-alarm  and  protection  system  to 
stop  the  supply  fan  in  case  of  fire  as  described  In  Paragraph 
k.6.20.  A  cold  plenum  thermostat  should  control  autoaatlc 
return  and  exhaust  dampers  and  the  cooling  coll  valve  in  sequence 
Incorporating  an  econoiqy  cycle  with  outside  air  override,  nxe 
unit  serving  the  Briefing  Room  as  one  of  Its  sones  should  go  to 
a  higher  ninlsiuB  outside  air  setting  under  control  of  a  manual 
Btrltch  located  In  that  room.  A  humidistat  in  the  cold  plenum 
controls  the  water  spray  valve,  and  a  hot  plenum  theimostat 
reset  by  an  outside  air  thermostat  controls  the  heating  coll 
valve.  The  sones  controlled  by  room  thennostats  and  mixing 
damper  siotors  should  be  selected  for  compatible  exposure  and 
type  of  operation. 


U.5.1f.3  Air-Conditioning  Return-Exhaust 

a.  One  such  system  should  be  enployed  for  each  air-conditioning 
supply  system  to  nove  the  air  fi'om  the  celling  plenum  back  to 
the  mixing  box,  to  the  outside,  or  a  combinatloi  of  both.  Bach 
system  should  be  sixed  for  a  nsoclmum  of  90  per  cent  of  the  air 
quantity  of  the  supply  system  with  which  it  is  associated  for 
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vtntllAtion  anA  praaaurisatloD,  with  th«  Mewptlon  of  the 
underfloor  eoaputer  equlpaent  eyatoM  irtilch  ahould  be  alted 
for  100  par  cent  of  the  aupply*  Thoae  aaaooleted  with  aupply 
ayataaa  which  are  overalaed  for  the  contingency  of  Increaaed 
TCI  ahould  be  aladXarly  overalaed. 

b.  laoh  ayatea  ahould  conalat  of  a  centrifugal  fan,  ductwork,  roof 
exhauater,  and  controla.  Duet  lining,  aa  deacrlbed  for  the 
aupply  ayateM  la  recoBMnded  except  for  thoae  portiona  acting 
aa  exhauat  only. 

0.  Controla  ahould  conalat  of  a  fan  Interlock  with  its  asaoclated 
aupply  fan,  and  autoaatlc  return  and  exhauat  daa^ra  In  the 
eeono^^  cycle  control  aa  deacrlbed  above.  Relief  of  preaauri* 
xatlon  of  alr-eondltlonlng  ayatena  ahould  be  fron  the  celling 
pleauB  to  ataoaphere  through  preaaure  relief  baekdraft  danpera. 
In  the  C06CB  the  preaaurl nation  air  ahould  flrat  paaa  through 
the  corridor  and  than  through  a  reglater  Into  the  celling 
plenua  to  achieve  corridor  conditioning. 


4. §.4.4  Bxhauat  Syatena.  Power  roof  ventllatora  ahould  be  eaployed  to  pre* 
elude  the  neceaalty  of  fomlng  opening  In  the  "tllt>up"  wall  panels.  Wall 
propeller  fana  nay  be  used  In  the  natal  panel  exterior  walls  of  the  roof  fan 

houses . 


a.  Toilets,  conference  roons,  aechanlcal  and  electrical  equipment 
roons,  Kitchen,  Scullery,  and  the  Publications  suid  Reproduction 
Boon  should  be  ventilated  in  conformance  with  ATM  88-15. 

b.  In  addition,  exhaust  systems  should  be  Included  for  the  follow¬ 
ing: 

(1)  A  griddle  and  fryer  hood  exhaust  In  the  Serving  Area  of 
the  Cafeteria,  similar  to  the  Kitchen  range  hood  system. 

(2)  Sumner  ventilation  systems  In  both  the  Shipping  and 
Receiving  and  Storage  Rooms  to  limit  the  teng>erature  rise 
to  10  degrees  F. 

(3)  Ventilation  to  prevent  stagnation  in  the  Cafeteria  Storage 
Room  and  the  Classified  Vault. 
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m>dot  Struetur*  V«ntll»tlon.  Proviiion  for  fUtvuro  vontilatlon 
•qulpMnt  should  bo  aods  by  provtdlnc  two  wall  opanlDfs*  160  dscraas  apart, 
olossd  with  knock -out  panals. 


Haatlng 


4.5.5>1  Bollar  Plants 


Central  Opsratlons  and  Systea  Control  Building.  Bot>water 
boilers  appurtenances  should  be  located  In  the  Boiler 
Room  to  provide  the  heat  source  for  the  entire  building 
including  the  ultlaate  load. 


(1) 


(2) 


(3) 


Boilers.  The  Boiler  Room  should  have  tl.ee  (3)  boilers, 
eicb  sised  for  30  per  cent  of  the  ultlaate  load,  fired 
with  Interrupteble  gas  or  stand-by  light  oil,  with 
aeehanlcal  draft. 

Pusys.  Three  (3)  aain  heating  water  pusps  are  required, 
each  sised  for  30  per  cent  of  the  ultlaate  load  to  provide 
stand'by  capacity  necessary  for  the  technical  curses.  The 
auxiliary  heating  puep  does  not  require  stand-by. 


BXPMI 

entlr 


Sion  Thnk.  A  closed-type  expansion  tank  for  the 


ire  sysica  is  recoaaeaded. 


(4)  Piping.  Piping  should  be  sised  for  the  ultlaate  load. 

(3)  Controls .  The  boilers  should  .be  annually  energised  with 
each  having  low  water  cut-off  and  alara,  operating  and 
hlgh-tesqperature  controls,  burner  and  flaws  failure  con¬ 
trols,  including  both  pre-  and  post -air  purge.  All  water 
pusqps  should  be  saukually  started.  The  stand-by  water  pu^p 
should  be  autoaatlc  staging  if  the  one  pu^p  fails.  The 
heating  water  systea  pressure  should  b-  aaintalned  by  a 
pressure  control  valve  on  the  water  aake-up  connection. 

(6)  Fuel  Systea  (Light  Oil).  Fuel  oil  storage  should  be  pro¬ 
vided  In  a  tank  buried  below  grade.  This  fuel  systea 
should  supply  both  the  stand-by  capability  for  the  heating 
boilers  and  the  fuel  source  for  the  antielx>atad  stand-by 
diesel  generators. 
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b.  Batallita  Co—mi  eat  loot  Buildlny*  Hbt -water  boilara  and 

appurtaiilaaeas  should  ba  located  in  the  tqulpMnt  Rooms  to  pro¬ 
vide  the  heat  source  for  each  of  the  Satellite  Communications 
Bulldlncst 

(1)  Boilers.  It  la  recoaamndsd  that  the  fiqulpamnt  Room  In 
each  bulldlnc  have  two  (2)  nonlnterruptable  gas -fired 
bot-vater  bollere  or  light  oll-flred  hot-vater  boilers 
with  mschaalcal  draft>  100  per  cent  capacity  each,  to 
provide  the  heat  source  for  the  building. 

(2)  Puame.  Two  (2)  pu^ps>  each  slsed  for  100  per  cent  of  the 
ui^aate  load  to  provide  full  stand-by  capacity,  should 
be  provided  for  the  technical  areas.  The  stand-by  pump 
should  be  automatic  starting  If  the  first  pump  falls. 

(3^  SxpMsion  Tank.  A  closed-type  expansion  tanh  for  the 
entire  system  Is  recoanended. 

(**)  Piping.  Piping  should  be  slsed  for  the  ultimate  load. 

(5)  Controls .  The  boilers  should  be  manually  energised  with 
each  having  low  water  cut-off  amd  alarm,  operating  and 
high -temperature  controls,  burner  and  flasie  failure  con¬ 
trols,  including  both  pre-  and  post -air  purge.  All  water 
pumps  should  be  manually  started.  The  heading  water 
system  pressure  should  be  maiatained  by  a  pressure  control 
valve  on  the  water  make-up  connection. 


4. ^.5.2  Auxiliary  Heating  Water  System.  In  addition  to  the  constant  tem¬ 
perature  heating  water  supply  to  the  air-handling  units,  an  auxiliary  two- 
pipe  reverse-return  distribution  system  should  extend  around  the  periphery 
of  the  COSCB.  The  pusqp  for  this  sytem  should  be  located  In  the  Boiler  Room. 
Water  temperature  should  be  isaintalned  by  a  three-way  valve  on  the  pump 
suction,  mixing  return  and  boiler  water  under  the  control  of  a  supply  water 
thermostat,  reset  by  an  outside  air  thermostat.  The  pump  should  start  when 
the  mixing  valve  positions  to  allow  flow  into  the  system  from  the  boiler 
header.  Heat  distribution  equipment  for  tne  system  should  Include  the 
following. 
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m.  Ki*  Fin  R^dULtlon.  Pipe  fin  mdlatlon  (with  Muiunl  encloaure 
iiuiper  control)  In  each  office  and  tollat  room  with  an  axtarlor 
expoBura,  the  Feaale  Locker  Room,  and  in  corridors  on  each  side 
of  exterior  doora. 

b.  Unit  Heaters.  Unit  heaters  (with  fan  aotors  controlled  by 

thenaoatats )  in  Mchanlcal  and  electrical  equlpaant  rooas, 
Cafeteria  Storage,  Kitchen,  Shipping  and  Receiving  Room,  and 
Storage  Area. 

c.  Tempering  Coils.  Tampering  coils  on  the  outside  air  intakes  for 
tKe  Kitchen,  Serving  Area,  and  Scullery  exhaust  systems. 

d.  Unit  Ventilators .  Unit  ventilators  on  100  per  cent  recirculation 
(with  fans  controlled  by  water  flow  switches)  along  the  walls 

on  each  side  of  the  glass  w&il  of  the  Lobby. 


4. 5. 5* 3  Miscellaneous  Heating  Water  Equipaent 

a.  Unit  Heaters.  Unit  heaters  in  the  COSCB  roof  fan  houses  and 
€uid  In  the  SCB  equipment  rooms  should  be  supplied  from  the  heat¬ 
ing  water  distribution  system  which  supplies  the  air-handling 
systems'  heating  colls.  The  fan  motors  should  be  thermostat¬ 
ically  controlled. 

b.  Pipe  Fin  Radiation.  Pipe  fin  radiation  in  the  SCB  Office, 
Vestibule,  and  Technical  Storage  Room  should  be  controlled 
manually  by  valve  or  enclosure  daiiq>er6. 

4. 5.5. 4  Electric  Heating.  The  Antenna  Support  Structure  should  be  provided 
with  electrical  outlets  for  heating  devices  to  be  provided  and  installed  by 
the  Installation  Contractor  for  heating  the  interior  of  the  radcine. 


4.5.6  Chilled-Water  Refrigeration  Plant 

One  plant  located  in  the  COSCB  should  serve  the  entire  TCC.  Components  and 
their  locations  should  be  as  follows , 
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ChlUarSt  It  it  recomtndftd  that  thraa  centrifugal  nohlnee  be 
located  In  the  Refrigeration  and  Pan  Room  and  connected  in  parallel  so  that 
any  tvo  may  operate  loBedlately  under  emergency  power  conditions  without 
necessitating  control  resetting.  £aeh  chiller  should  be  slaed  for  one-third 
of  the  Initial  load  with  space  allocated  In  the  room  for  a  future  chiller 
when  required  fo.-  Increased  TCB  loads.  The  critical  refrigeration  load 
must  be  carried  with  one  chiller  Inoperative. 

k. 3.6.2  Cooling  Tower.  A  multicell  wood  or  multifan  steel  tower  should 
be  located  on  grade  outside  the  C08CB  adjacent  to  the  Refrigeration  and  Fan 
Room.  A  concrete  eueg)  extending  below  grade,  with  a  capacity  below  the 
frost  line  equal  to  150  per  cent  of  the  tower  basin,  should  be  poured  con¬ 
tiguous  with  a  wood  tower  concrete  basin  or  a  steel  tower  concrete  pad. 
Initial  cooling  tower  capacity  should  be  adequate  for  Initial  and  future 
chillers,  and  must  be  such  that  the  critical  refrigeration  load  Is  carried 
with  one  tower  fan  Inoperative  as  a  stand-by  provision. 

4. 5.6. 3  Condenser  Water  Pumps.  Three  vertical  centrifugal  soag>-type  pvuqps 
should  be  located  In  the  cooling  tower  sung)  with  the  motors  at  grade.  Each 
pump  should  be  sized  for  50  per  cent  of  the  Initial  requirement  to  provide 
necessary  stand-by  for  the  technical  systems,  with  space  allocated  for  one 
futiure  pump  to  work  with  the  future  chiller. 

4. 5.6.4  Chilled-Water  Pumps.  Three  horlzontetl  centrifugal  puiig>s  should  be 
located  In  the  Refrigeration  and  Fan  Room.  Bach  puig>  should  be  sized  for 
50  per  cent  of  the  Initial  requirement  to  provide  necessary  stand-by  for 
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the  technical  eysteae^  vlth  epace  allocated  for  one  future  pu^p  to  Mork 
with  the  future  chiller. 


1 


f 


I 


4.^.6.$  piping.  Both  chilled  and  condenser  water  piping  eysteas  should 
be  sized  for  the  Initial  total  load  plus  any  plaimed  future  requlreaents^ 
with  blanked-off  connections  for  the  future  equlp^^nt.  Condenser  water 
piping  should  be  designed  to  be  completely  free  draining  to  the  tower  suiqp 
to  prevent  freezing.  Condenser  water  bleed  should  be  Indoors. 

gxpanslon  Tank.  A  closed-type  tank  should  be  located  In  the 
Refrigeration  and  Fan  Rooa,  and  sized  for  the  voluae  of  the  ultlaate 
chilled-water  systea. 


4. 5.6.7  Controls 


a.  Chiller.  Chiller  should  have  Inlet  vane  capacity  reduction 
an<i  standard  oil,  refrigerant,  water,  and  aotor  temperature 
and/or  pressure  safety  controls. 

b.  Condenser  Water  Temperature.  Condenser  water  temperature 
should  be  controlled  by  a  tower  suap  tberaostat  staging  the 
two-speed  fans  of  a  wood  tower  or  aodulatlng  the  discharge 
dampers  of  a  steal  tower.  Ihe  condenser  water  pumps  should 
have  the  stand-by  pu&p  controlled  by  a  flow  device  to  operate 
if  either  of  the  other  two  pvoqps  fall. 

c.  Chilled  Water  Temperatu^.  Chilled  water  temperature  should 
be  controlled  ^y  a  supply  water  theraostat  varying  chiller 
capacity  with  varying  load  conditions.  Itae  sequence  starting 
of  the  entire  refrigeration  systea  should  be  controlled  by 
the  ehlUed-water  theraostat  and  an  outside  air  thermostat. 
Systea  pressure  should  be  aaintalned  by  a  pressure  control 
valve  on  the  aske-up  water  connection.  Stand-by  puagp  opera¬ 
tion  should  be  slBllar  to  the  condenser  water  system. 
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4.6  ELECTRICAL 

4.6.1  lof  rlor  Elactrlol  Installationa 

4*6.1. 1  8ooD»  of  Work.  Int«rior  electrical  Inetallatione  Include  ground- 
ing,  lighting,  pcwer,  coonunications  and  Inetruaentation  facilities  as 
required  within  all  structures  of  the  MIItAS  Tracking  and  Control  Center. 
Electrical  work  and  equlpaent  should  conform  with  standard  and  military 
codes  end  speeifications. 

4.6.2  Services  and  Seryice  Equigaent 

4*6.2. 1  Feeder  and  Transforming  EqMipaent.  The  Central  Operations  and 
System  Control  Building  should  be  served  by  two  underground  4l60-volt, 
3-phase  primary  services,  one  designated  a*  •normal"  and  the  other  as 
•stand-by".  Two  separate  primary  circuits  are  recoosended  to  provide 
greater  flexibility,  rather  than  a  single-looped  feeder  with  sectionallsing 
devices.  This  is  especially  true  under  conditions  where  it  is  necessary  to 
isolate  or  eegregate  absolute  critical  power  loads.  The  utilisation  voltage 
for  the  various  lighting,  power  and  technical  collateral  equipment  loads  in 
the  C08CB  would  be  transformed  from  the  primary  voltage  by  load- center  unit 
substations  with  electrically  operated,  draw-out  type,  sec<adary  circuit 
breakers.  Units  supplying  absolute-critical,  critical  and  noncrltical 
loads  would  be  duplex-type  (spot  network),  with  secondaries  paralleled  to 
assure  continuous  service  to  absolute-critical  loads  ^en  an  outage  occurs 
on  one  primary  circuit.  Main  breakers  would  be  equipped  with  reverse 
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current  relnyt  end  tie  breakers  provided  as  required  for  secondary  selection* 
Units  supplying  strictly  noncritical  loads  would  be  single-transformer 
assemblies  with  manually  operated  incoming- line  selector.  A  storage 
battery  of  ample  capacity  should  be  provided  for  actuating  the  electri¬ 
cally  operated  switchgear.  Utilisation  of  standard  duplex  (double-ended) 
unit  substations  is  recommended  to  provide  full  transformer  backup  for 
critical  loads  and  feeder  selection  capabilities.  Ibis  requires  fewer 
units  and  therefore  reduces  the  necessary  floor  space.  Since  there  will 
be  no  critical  loads  during  the  RU)  stage,  one  fbU-capacity  transformer 
should  be  installed  initially,  frovision  should  be  made  for  space  and 
bussing  only  to  facilitate  the  futiure  installation  of  the  tie  circuit 
breakers,  where  reqmlred,  and  the  second  transformer  unit  in  each  assembly 
^en  the  TCC  becomes  operational.  The  same  reasoning  would  be  applicable 
to  conductors  of  the  "stand-by”  primary  feeder  circuit,  with  conduit  only 
being  initially  installed.  The  three  Satellite  Coosninlcations  Buildings 
should  each  be  served  underground  at  primary  voltage  by  individual  feeders 
to  single  Integral  distribution  centers  with  step-down  transformer  and 
molded  case  secondary  circuit  breakers.  "Stand-by"  sexTice  to  the  SCB's 
is  not  required. 

k.6.2.2  Serviee  Diseonneeting  Means,  i^in  primary  service  disconnecting 
devices  at  the  C06CB  should  be  manually  operable,  unfused  no-load-break, 
enclosed  air  interrupter  switches,  located  in  the  eain  Electrical  Eqjuipment 
Room  near  the  point  of  service  entrance.  Suitable  interlocks  should  be 
provided  between  the  primary  circuit  feeder  distribution  switchgear. 
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«xt9rior  to  the  COBCB  (not  In  this  contrect)^  to  prerent  opening  under 
load.  Indlridual  loed'oenter  unit  eubebetlons  ehould  be  prortded  with 
fui  ed,  loed*breek,  air  Interrupter  evl tehee  to  each  transformer.  Main 
service  disconnecting  devices  at  the  Satellite  C^nounlcatlons  Buildings 
should  be  fused,  load-break,  air  Interrupter  switches,  located  in  the 
Integral  Distribution  Center  assemblies. 

U.6.2.3  Voltage  Cbaracterlatlos.  UtlUsatlon  voltage  for  lighting, 
general  purpose  ooovenlenoe  outlets  and  smell  fractional  horsepower 
motors  should  be  120/206  volts,  t  wire,  3  phase.  UtlUsatlon  voltage 
for  major  power  loads  ehould  be  lt6o  volts,  3  phase.  It  is  recommended 
that  the  UtlUsatlon  voltage  for  large  refrigeration  compressor  motors 
be  4l6o  volts,  3  phase.  This  voltage  is  economically  Justified,  as  it 
precludes  the  necessity  for  greater  tmlt  substation  step-down  transformer 
capacities,  and  motor  control  center  bus  and  starter  requirements. 

Technical  collateral  equlpsent  specifically  reqiulres  120  volts,  1  phase, 
and  120/206  volts,  4-wlre,  3-phase  supply  (diaracterl sties. 

The  fundamental  frequency  of  all  voltages  referred  to  is  60  cycles  per 
second  alternating  current. 

4.6.3  Load  Classification 

The  variouB  loads  are  further  defined  as  follows. 

4. 6.3.1  Ikmcritical.  Loads  not  essential  to  station  technical  functions 
and  idileh  could  sustain  a  prolonged  outage.  Included  are  administration 
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area  lighting  and  raeeptacleai  certain  technical  area  office  lighting, 

15  P«r  cent  of  technical  equiiaent  area  lighting,  kitchen  and  dining 
area  lighting,  food  preparation  equipment,  and  varioua  nontecbnioal  area 
heating  cind  yer-cilating  units. 

4.6. 3.2  aeBicritie-^l.  Loads  which  could  sustain  an  outage  up  to  10  or 
15  minutes'  duration.  Included  are  the  three  Satellite  Oommunicatlons 
Buildings,  and  certain  technical  area  heating  and  ventilatiog  system 
components. 

4.6.3. 3  Critical.  Loads  which  can  sustain  the  ninlaua  outage  tine  required 
for  the  starting  and  synchronitation  of  stand-by  power  sources  and  the 
necessary  switching  operati^.xu.  Zncluded  are  25  P*r  cent  of  the  technical 
equipment  area  lighting,  specific  heating  and  wentllating  system  units  and 

a  portion  of  technical  collateral  equipment. 

4.6. 3.4  Absolute  Critical.  Loads  which  must  be  kept  operational  without 
Interruption.  Included  are  specific  technical  collateral  equipment  units 
such  as  memory  circuits.  The  extent  of  this  requirement  should  be  detend.ned 
during  final  design  stage,  as  loss  of  power  for  only  a  few  accents  can 
result  in  serious  malfunction  of  equipment. 

4.6. 3. 5  Automatic  timing  derioes  and  interlocks  should  be  utilised  to 
select  and  disconnect  noncritieal,  semicritical  and  critical  loads,  in 
order,  until  such  time  that  sufficient  power  Is  available  for  resumption 
of  normal  operating  conditions. 
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^•6.U  atait  for  Mucina  D<Mn1  Load 

IstioHitcd  aaKlw  iunli  «r«  b«s*d  on  th«  foUowlog  it«ina  fMtors  •od 
allGwane*  for  •parts. 


load 

IoxmLL 

Condition 

Bsergency 

Situation 

Lilhtioc  (ICB  areas) 

1.0 

0.25 

Lifhtinc  (noncritieal) 

1.0 

0.0 

Reeepwacles  and  spare  elrouits 

0.5 

0.0 

■onoritieal  power 

1.0 

0.0 

Seaicritloal,  critical  and 
absolute  critical  power 

1.0 

1.0 

4.6. 4.1  Spart  circuit*  art  rattd  1,000  watt*  for  futurt  eoniv^ettd  load*. 
Rtetptaelt  circuit*  art  ealeulattd  for  tbt  tptelfie  load  or  at  200  watt* 
par  outltt  vhert  tht  tptcifle  load  i*  uoimawn. 

4.6.^  gstlaatad  Dnaond  Load*  (kva).  Dut  to  the  rapid  dtrelopoeat  of  TOS, 
the  uncertainty  of  the  exact  TCE  to  be  used  in  thi*  facility,  and  past 
experience  where  TCS  load*  radically  increased  durinc  the  course  of  eon* 
•truction  and  opsration,  it  is  recoaaended  that  an  allowance  for  increased 
(  etriral  loads  be  provided  for  thxoxigbout  the  TOC. 

the  estiaated  deaauid  loaas  tabulated  below  include  capacity  for  future  TCE 
dtaands  and  related  alr-conditlonlnc  requireaent*. 
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U.6.5*l  C«ntrfcl  QpTfctloM  »nd  Bjtmtmm  Control  BuildlM 


UtlXitatlon 

VoltM* 

Absolute 

Critical 

Critical 

SMd* 

Crltlcftl 

Rm 

Critical  Total 

120  Volt  l$f 

TCX  Fovror 

315.9 

303.5 

• 

101.1 

740.5 

120/208  Volt 
yf  TCB  povor 

3U5.O 

Mi.2 

- 

20.0 

409.2 

120  Volt  ^ 

Llilitlng 

- 

22.8 

• 

232.45 

255.25 

120  Volt  i$r 
Roeeptaolo*  4  Sparoi 

m 

1.15 

77.4 

78.55 

120  Volt  1^ 
Froctionol  Motora 

4  kiaeollMoatts 

m 

22.55 

22.55 

Volt  liV. 

3$(  KltcbtQ  Bq^p. 

. 

a» 

29.5 

29.5 

U80  Volt  30  Power 

59.0 

578.9 

- 

176.5 

814.4 

lil60  Volt  30 

Power 

- 

455.0 

- 

227.5 

682.5 

Totals 

719.9 

1405.55 

887.0 

3012.45 

l^-51 
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k.6.^.2  Xlif  Building.  Aafnim  and  Bado—  flmgport 

8tnioturt»  (thr—  fgudrl) 


Vtili cation 

Voltaae 

Sealeritieal 

Boneritieal 

Total 

ido  Volt  24 

TCI  Fower 

87.6 

* 

67.6 

120/206  Volt  Ut. 
yf  VX  Fawer 

30.0 

• 

30.0 

1^20  Volt  l$f 

L:i|[btiot 

0.6 

9.9 

10.7 

120  Volt  24 

Reeeptaeles  A  Spares 

1.55 

4.05 

5.60 

120  Volt  3^  Fraotioml 

Motors  A  MisesUaneour 

l.U 

1.0 

2.4 

120/206  Volt  i«V.  34 

nsdoae  Beating 

100.0 

100.0 

206  Volt  yf 

Power* 

26.2 

- 

26.2 

Totals 

247.55 

14.95 

262.^ 

U.6.6  Stand-by  Power  Beauir< 

aaents  (kva) 

OQ'Slte  Ul60-TOlt,  3-pbaM  pcw«r  genentlnc  should  be  aede  evall 

•ble  for  the  TOC  tn  operetlooel  status  es  foUcvs: 

b. 6.6.1  Ceotral  Operations  end  ftrstw  Control  BullAlng 

a.  Absolute  Critical.  Critical  and  Bsalcrltleal  Loads 


*aBMQl  load  does  oot  Justify  provision  of  lt80  volts  for  power. 
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(1) 

Basic  load 

153*»*6 

(2) 

Spare  capacity  for  future  TCB  and 
air-conditioning  requiramaata 

Tutal 

2117.1 

k.6.6.2  CoBwunlofttloM  Bttllding»  (3) 

«.  8<alarltleal  Lo>dt 

(1)  Buie  loihd 

(2)  fltpurc  capacity  for  fotura  TCB 
(futora  air«eoBdltloniQg  rafulraMmta 
•xj  lixeluAad  in  baale  InaA) 

Total 


U.6.6.3  Total  Stand-by  Foyer  RaqulraiwBta 


a. 

Basie  Loads 

19‘»9.3 

b. 

1 

11 

662.9 

Qrand  Total  (COBCB  and  2  BOB' a) 

2612.2 

4.6.7  Motor 

1 

1 

Motor  control  canters  ahould  confora  to  the  Sational  Electrical  Nanafaeturers* 
Association  ^rpe  B  construction,  and  utilise  eoaibinatioa  circuit  breakar  and 
starter  units.  For  motors  less  than  horsepesrer  starting  loaded,  and 
motors  100  horaepouer  or  less  starting  unloaded,  the  starter  units  should 
be  across'the-line  magnetic  type.  For  motors  $0  horsepower  or  larger 
starting  loaded,  starters  should  be  reduced  Toltsge,  closed  transition,  suto> 
transformer  type.  Space  should  be  provided  in  tbe  motor  eootrol  centers 
for  future  equipaent  as  indicated  on  the  single>llne  diagram,  and  the 

f  * 

■er 


20T.35 

li0.2 


2li7.55  (nach) 
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ansaably  designed  to  provide  breakers  vltb  adequate  Interrupting  ratings  for 
the  available  short-circuit  current.  Fbr  motors  200  horsepower  or  larger 
starting  unloaded,  the  starter  units  should  be  across-the-llne,  medl\ia 
voltage  (4l60  volts)  type  In  a  separate  enclosure  with  Ineonlng  line 
selector,  alr-lnterrupter  switch,  current  limiting  fuses,  air-break  con¬ 
tactors  and  aablent-oaaq;iensated  overload  relays. 

4.6.8  Motors.  Motors  1/2  horsepower  or  larger  (up  to  17S  horsepower)  should 
be  connected  480  volts,  3  phase,  with  the  exception  of  edl  motors  In  the 
SCB's  and  certain  items  of  food  prepcuatlon  equipment  In  the  COSCB.  Motors 
200  horsepower  or  larger  should  be  connected  4l60  volts,  3  phase.  Motors 
less  than  1/2  horsepower  and  integral-unit  kitchen  appllemces  shoxtld  operate 
at  120  volts,  single  phase.  Motors  l/2  horsepower  or  larger  In  the  SCB's 
should  be  connected  208  volts,  3  phase. 

4.6.9  Distribution  Ruxelboarda.  Bra’toh-clrcult  panelboards  should  be  circuit- 
breaker  type,  dead  front,  with  lugs  only  In  mains.  Banelboards  should  con¬ 
sist  of  two  or  more  sections.  If  required  by  circuitry.  Technical  collateral 
equipment  paver  panelboards  should  be  surface  type,  and  equipped  with  single 
and  multipole  branch  circuit-breaker  units  of  100  ampere  minimum  frame  slse 

as  required.  !Dxree  1-lnch  empty  conduits  should  be  provided  ftrom  flush- 
mounted  lighting  and  receptacle  panels,  extending  Into  the  celling  space, 
to  facilitate  future  modifications  or  additions.  Lifting  and  receptacle 
panels  should  be  designated  as  "critical”,  ”semicrltlcal”,  and'^oncrltical”. 
Vhere  technical,  collateral  equipment  panels  occur  above  depressed  slabs,  one 
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4-lnch  by  8-lnch-vlde  vlrevay,  with  screw-attached  cover^  should  be  prowided 
from  each  panel,  extending  throng  the  floor  Into  the  depressed  slab  areas. 
Technical  collateral  equipment  psnels  should  be  designated  "noncrltlcal**, 
"crltlccd"  and  '^absolute  orltlcal”  as  required.  Dripping  devices,  with 
control  stations  In  the  Data  Analysis  area,  should  be  provided  on  all  TCB 
feeder  circuit  breakers  serving  panels  with  ecnputer  loads. 

4.6. 9.1  Spare  breakers  should  be  provided  In  lighting  and  receptacle 
panels  equsd  to  10  per  cent  of  the  circuits  used  In  the  Initial  Installa¬ 
tion.  Feeder  capacities  should  be  determined  on  the  basis  of  estimated 
maxlBUffl  demand,  plus  10  per  cent  for  normal  growth  of  loads  within  the 
area  or  building  served. 

4. 6. 9. 2  Spare  breakers  equal  to  10  per  cent  of  the  circuits  to  be  Ini¬ 
tially  used  should  be  itrovided  In  technical  collateral  equipment  power 
panels.  Space  emd  bussing  only,  eqjual  to  40  per  cent  of  the  Initial 
Installation,  should  be  provided  to  facilitate  the  Installation  of  fixture 
breakers.  Feeder  capacity  should,  be  determined  on  the  basis  of  the  initial 
muxiimiia  demand,  plus  90  per  cent.  Feeders  to  '^absolute  critical"  technical 
coUatexml  eqjulpment  panels  should  be  plug-ln  busdnet,  and  arranged  for 
mmfimuiii  flexibility  In  respect  to  possible  relocation  of  load  points  by 
future  modification  or  addition  of  eqixipment.  Extension  of  branch  circuit 
wiring  from  TCB  panels  to  the  technical  collateral  eqplpsient  Is  not 
included  In  this  contract,  but  will  be  acconpUshed  by  an  Independent  equip¬ 
ment  Installation  contractor. 
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4«6>IO  Recei>t»el«»«  Flug-in  ireoeptAClAB  should  be  in  accordance  vlth 
figure  2.1  of  Hhtrt  I  of  these  criteria  to  match  attachment  caps  on 
specific  items  of  technical  collateral  eqiaipment.  Oeneral  purpose 
receptacle  outlets  should  be  installed  not  more  than  15  feet  apart 
along  the  floor  line  of  usable  vail  space  in  e-ii  rooms  except  storage 
areasj  mechanical  and  electrical  eq^lpnent  rooms,  corridors,  toilet 
and  locker  rooms,  et  cetera,  vhere  a  minimum  of  receptacles  should  be 
installed  for  utility  and  maintenance  functions.  A  30>smpere  food 
vaxmer  receptacle  should  be  provided  in  each  SCB.  Special  purpose 
receptacle  outlets  should  be  installed  as  specifically  required.  Heavy- 
duty  receptacles  Should  be  provided  for  electric  heat  in  the  radone; 
method  and  type  of  heating  units  should  be  determined  during  final 
design.  Separate  20-ampere,  120-volt  circuits  should  be  provided  for 
each  teletype  machine  pover  supply  receptacle. 

4.6.11  Baergeney  Lighting  Uhits.  Self-diarging,  battery-operated,  auto¬ 
matic-cutover  type,  vall-mounted  units  should  be  provided  for  emergency 
lifting  in  corridors  and  strategic  locations  throu^out  the  buildings. 

4.6.12  Exit  Halting.  Illuminated  exit  signs  should  be  provided  in  each 
building  as  required  to  define  normed  exit  routes.  The  exit  lighting 
system  should  be  served  by  circuits  from  "critical"  grade  lighting  panels 
in  the  C06CB,  and  by  a  connection  ahead  of  the  main  secondary  service 
circuit  breaker  In  each  of  the  three  SCB's. 
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U.6.13  Ocneral  Ll|^tlng.  All  li^tlnc  throufiltout  MCh  butldlnt  should 
bs  serrad  by  120/208-volt,  4-vire,  3-pb»ss  systsns,  vith  fixtures  end 
foot-esndla  Intensities  m  listed  belofW* 


Area  Intensity 

Offices  end  Technical 

Collateral  SqvilpiBent  Areas  30 

Dining  Room  30 

Corridors  10 

Toilet  Boons  10 

Kitchen  30 

Serving  Area  30 

Nschanlcal  and  Electrical  ^ 

Equipment  Rooms  and  Antenna 
Support  Structures 

Scullery  10 

Storage  and  Supiply  Rooms  10 

CooiBunlcatlons  Equipment  Room  30 


Exterior  Doorways 


llxture  Descriptions 

Louvered  commercial  type  fluor* 
escenti  with  BF  line  filters  and 
RE  shielding  In  the  BCE's  and 
RF  line  filters  only  In  the  COSCB. 

Louvered  oonBerolal-^type  finer* 
ascent  vlth  RF  line  filters  only. 

Louvored  coamerblal  type  flnor* 
esceht  vlth  RF  lino  filters  only. 

CelUng-mounted)  Incandeseentf 
opal  glass  bowl. 

CalUng^mcunted,  Incandescent^ 
opal  i^ss  bowl. 

Recessed  incandescent  vith 
prismatic  lens. 

Industrial  ineandesoent,  RLN 
dome  reflectors. 


Vaportl^t,  dome  reflectors. 

mdustrlal  Incandescent,  BUC 
dome  reflectors. 

Industrial  Incandescent,  ELM 
dome  reflectors. 

Weatherproof  bracket,  inesAdes* 
cent,  prlematle  glass  globe. 

Incandescent  reflector  flood* 
lif^ta  on  adjustable  swivels  at 
each  quadrant  of  antenna  base 
for  maintenance  and  gmeral 
Illumination. 


Badome 
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ApproalaAtaljr  one* fourth  of  the  lighting  fixtures  In  teehnleel  eoUeterel 
eqmljBeat  areas  should  be  In  deployed  arrangetsentf  and  servud  ftroa  "critical" 
grade  lighting  panels  to  ^■ovlde  alnlnun  functional  Minting  during  periods 
irtien  the  nonsal  ocaaerolal  supply  or  full  capacity  stand-by  power  Is  not 
available.  In  certain  specific  occupancies^  such  as  Tracking  Control, 

Crypto,  Switchboard  Boom,  Central  Control  and  Nsssanlne  ftrojeotlon  Room, 
all  Uid^tlng  shall  be  of  "critical"  status.  All  remaining  lighting 
facilities,  except  exit  signs,  should  be  automatically  disconnected  during 
emergency  periods. 

4.6.1b  Special  Li|pitiiy.  Special  Hating  requirements  for  Individual 
rooms  or  areas  shall  be  as  tabulated  below. 


Room  Designation  Requirements 

Tracking  Control  fluorescent  fixtures,  $0  foot-candlesj  one-half 

switched  and  one-half  with  motorised  dimmer  controls. 


Central  Control  Solid-panel,  low-britfitness,  luminous  celling  with 

fluorescent  fixtures  over  approximately  one-half  of 
the  area,  50  foot-candles;  one-half  switched  and  one- 
half  with  motorised  dimmer  controls.  Rrlematlc  dome 
reflectors  (work  lights)  In  balance  of  area,  15 
foot-candles.  Baffled  cylindrical  downll^t,  flush 
with  luminous  celling,  over  each  control  console. 
Step-lights  In  console  platform  risers. 


Projection  Room  and  Recessed  Incandescent  fixtures  with  prismatic  lens. 
Projection' Booth  30  foot-candles;  manna]  dimmer  control. 


Observation  Room  Recessed  Incandescent  fixtures  with  prismatic  lens, 

20  foot-candles;  manual  dimmer  control  In  Rrojection 
Room. 


Dark  Room  Incandescent  celling  fixtures  with  lock  switch  6  feet 

above  floor;  saf  slights  with  exterior  warning  light 
above  doorway  at  li^t-lock  entry. 
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Iluor«*eent  fixtures,  25  foot-oandlss,  with  — nuel 
(H—wr  control  In  Rrojsotlon  Booth* 

Sopsrste  elreult  for  olreroTt  obstruotlon  warning 

Ul^ts. 

h.6.15  wuxng  ifcthods  and  Mstarlals*  Wiring  systems  should  be  Installed 
In  aoeordanee  with  requirements  established  under  Fhragraph  h»6.1*l  of 
this  report. 

h.6.15.1  Exposed  raceways,  raceways  subject  to  serere  physical  damage,  or 
raceways  In  or  under  concrete  slabs  should  bo  rigid,  alnc-eoated,  steel 
conduit.  Steel  conduit  should  extend  5  trm  building  lines  for  con¬ 
nection  to  underground  syetois. 

U.6.15.2  Cosnunleatlon  and  instrumentation  ducts  should  be  t-lnch-rcund 
asbestos-cement  or  Impregnated  fiber  conduit,  arranged  In  concrete-encased 
tfankf  not  lass  than  2  feet  belov  floor  slab  or  grade.  Benda  should  hare  a 
^4  t.<iiiinw  radius  of  72  inches. 

h. 6.15*3  Voltage  Prop 

a.  The  total  secondary  woltage  drop  for  tflO-Yolt  power  circuits 
should  not  exceed  5  per  cent,  with  3  ?«*■  cent  for  feeders  and 
2  per  cent  for  branch  circuits. 

b.  The  total  secondary  voltage  drop  for  120/208-Tolt 

and  receptacle  circuits  should  not  exceed  3  P«r  cent,  with 
1  per  cent  for  feeders  and  2  per  cent  for  branch  circuits. 

c.  Ihe  secondary  voltegp  drop  for  120/208- volt  -technical 
collateral  eqiuipment  power  circuits  should  not  exceed  1 
per  cent  for  feeders.  Beference  is  made  to  Phregrajh 
4.6.9.2  for  branch-circuit  wiring. 


Room  Designation 
Viewing  Area 

Radome 
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OrottMiag  HxilrcMBt*.  Two  ••parot*  groundiag  a/atwas  auat  ba 
prorldadj  on*  for  Dootaohnioal  powar  falpaant  aaA  atnietural  frounding^ 
tka  othar  for  laatntnftion  aqai^ont.  Bm  apataaa  auat  ba  oo^platoljr 
laolatadf  vltli  no  nataHio  oonneetion  at  any  point. 

k.6.l6.1  Bawar  lanifont  Qroundina.  Bila  ajatan  ahould  eonatat  of  a  bara 
eoBpar  oonAaetor,  boriad  a  of  3  fort  balow  grada^  la  a  logpad 

oonflgaratlon  around  tha  parlpharjr  of  aaeb  building,  vlth  lataral  tapa  to 
otruoturnl  ataal  eoluaaa*  around  roda  ahould  ba  drlTon  at  aaeh  oomar  of 
tha  bulldlnga,  and  attaohnanta  aada  to  tha  uatar  aarrloa  Unaa.  fha 
aaparata  loopa  of  tha  tarloua  bulldlnga  ahould  ba  Intaroonaaotad.  Addl- 
tlonnl  ground  roda  ahould  b«  drlwan  aa  naeaaaarjr  to  Inanra  raalatanoa  to 
ground  doaa  not  axeaad  25  ohna.  Sarrtoa  aqulpnant,  awltohgaar  and  naotral 
buaaaa  ahould  ba  groundad  to  tha  building  loop.  All  l(80>Tolt  branch  elroulta 
ahould  cany  an  Inaulatod,  graan-colorad,  ground  conductor  In  the  power 
circuit  ocodult  firon  the  power  aource  to  the  drlTan  e^pMnt  or  load. 

All  120-Tolt,  lophaaa  and  120/206-Tolt,  3>phaaa  circuit  a,  except  TCI 
panel  feeder  elroulta,  will  be  oonaldared  aa  having  an  equlpnent  ground 
via  the  aupplplng  conduit  ajratew.  TCS  panel  feedera  ahould  carry  a  aepa* 
rate,  inaulated,  green-colored,  ground  conductor  In  the  feeder  conduit. 

U.6.16.2  Inatrunantatlon  Oroundlna.  The  ayataw  ahould  oonalat  of  an 
inaulated  copper  conductor,  buried  a  alntwaa  of  3  feet  below  grade.  In  a 
radial  configuration.  Cloaed  loops  ahould  be  avoided  to  prevent  direct 
current  or  low-frequency  alternating  eurrenta  circulating  In  the  ayatea. 

C 
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NwdaMB  tpMinf  batVMn  parftllcl  caatloai  of  the  rodlal  tyotoa  •bould  b« 
•rrongod  to  prooluda  th«  flow  of  rodlo-froqaonejr  oltonotlng  surranta. 
MLniauB  alaa  of  burlad  oaodaetora  In  this  ayataa  ahould  bo  900,000  oireular 

Blit. 


a.  Inatrunontotly  OrotttdiM  Wa^a*  tapped  oopper  froundlnc 
piatoa,  apaeod  a  ■InlMi  of  20  foot  eeater  to  oenter,  ataoold 
bo  Boonted  on  valla  and  Interior  partltlona  and  on  atruotuml 
cjluana  and  teat  bonobea  In  arena  vlth  teotanleal  eoUateral 
eqjudpBent.  Platea  ahould  be  taolated  froB  the  buildinc  by 
inaulatora.  dreot  connection  froa  platea  to  burled  eonduo» 
tore  ahould  be  aa  abort  aa  poaalbla,  and  aade  vlth  tnaulated 
copper  down-oonductora.  Raalatanoe  to  crouad  fron  eaeh  plate 
ahould  not  exceed  one  oha* 

b.  Inatruaeatatlon  Oroupd  Well*  A  ground  veil,  oentrally  loeated 
in  a  bonvenleni  ]^in^,  ahould  be  pororlded,  and  oonneetlon  aade 
to  the  Inatruaentatlon  ground  ejatea  opnduetor  of  all  buUdlnga 
aalntalnlQg  tdie  radial  pattern,  vlth  no  oloaed  loops*  the  veil 
ahould  eonalat  of  a  perforated  aetal  easing  extending  at  laaat 
10  feet  below  the  average  subaurfhoe  water  level,  and  a  one* 
Inoh-dlaaeter  copper  or  oopper-elad  ground  rod  driven  Inside 
the  oaalng  to  a  depth  not  leas  than  20  feet  below  grade.  Ojpper 
termlnua  of  the  easing,  ground  rod  and  lateral  grounding  oon> 
duotora  should  be  aeceaalble  froa  a  eoncrote  handhOla  vlth 
rsBOvable  cover.  Oonneotlona  to  the  ground  rod  ahould  be 
Bade  vlth  olaBip>t]rpe  fittings,  the  entire  laatrunentatlon 
grounding  aoheae  ahould  be  a  one-point  ayatea.  In  effect. 

A  tap  ffOB  the  power  equlpaent  grounding  network  ehould 
extend  to  the  handhole  with  sufficient  slack  conductor  to 
attach  to  the  ground  rod,  but  BOB  be  connected. 


h. 6. 16.3  lAriitnlna  Protection.  Bach- building  should  be  provided  vlth  a 
aaater-labeled  lightning  protection  systen.  Down-conductora  ahould  be 
extended  froa  the  radoae  ring  at  eaeh  qioadrant  of  the  Badoae  Support 
Structure  to  facilitate  the  future  eonoeetlon  of  built-in  Ug^itnlng  pro¬ 
tection  davleei  on  the  redoae  proper*  Down-oonduetore  ehould  be  welded 
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to  tho  poMor  oqiiilpMttt  porlshorsl  grouad  loop*  Nttol  vontllators  oad  otoeka 
■hould  bo  boXooA  to  tho  lltfitning  pirotootioo  oyotoo  root  eonduotor. 

b.^.l6*t  ftaoolol  Koaiitroaoato.  All  uadorground  opllooo>  topo  ood  eon* 
aoetloBS  ohould  bo  oodt  by  tho  oaotbomlo  void  proeooo*  Cloooly  opoeod, 
long  porollol  ruao  botvooa  tho  lastnaontotion  grouad  oyatoo  aad  tho  povor 
otpipBoat  grouad  ayatoa  ahould  bo  ovoidod  to  ■lalolao  oopooitaaoa  ooupltag. 

b.6*17  Co— iinteotlona.  Aa  latoroooaootiBg  ayat—  of  tvo  t-laeh,  bob- 

— toUle  uadonpouad  duota  auat  bo  provldod  botvooa  tho  CO0Ch  aad  oaeh 

8CBf  togothor  vlth  toruiaal  oablaota  for  ero^«-connootlona»  braaeh  eondult> 

vuU  aad  ooiUag  aonrloa  outlota  oad  auppl— antol  ovalp—nt,  to  roeolvo 

oouduetora  for  tho  foUovlag  boaie  ou— xmieatloa  ayat—  rogulro— ata. 

a*  latorotutloa  auto— tle-avitehlag  dial  tolaphooo  ayat—  for 
Oparatloauf  aupport  and  adadnlatratloa  fUaotloaa  aad  to 
toll  U—a. 

b*  Attoadod  tolordiono  avltohboard* 

0.  Voleo-rooordlng  aquip— at. 
d.  Oporational  latoreo— unlcatlon  aetworka. 

0.  20-aoao  — ator  lolld-^pooktnc  Toleo-paglng  ayat—. 

f.  Blidt-apood  teletype  olrettita. 

g.  Data  traaaalaaloa  olroulta. 

h.  I— sod  voleo  elreulta. 

i.  htl—al  V— thor  elrouit. 

TvoIto  U-laeh  non— tallio  undtrground  dacta  should  extond  $  foot  beyond 
the  exterior  vail  of  the  building  fron  the  cable  pit  ben— th  the  ualn 
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dlttrlbutiof  frui*  in  the  Coonuileatlona  BqulpMnt  Rooa  to  facilitate 
exteneloo  to  the  eaoBerclal  caanunleetlon  feclUtlee;  reference  le  iMde 
to  FLfure  Ihc  reliability  feotor  of  cooBerolal  telephone  equlp- 

aent  and  fieollltlee  will  be  the  reeponelblUty  of  the  local  telephone 
ccopany.  Intereonneetlng  duote  between  buHdlnge  should  temlnate  within 
the  bulldlDfe  In  cable  pits  or  at  foundation  walla.  Dueta  ■hmQit  aiope 
to  aanholea  away  tram  the  buHdinga  for  eondenaatlon  dralnace*  Fulllnf>ln 
Irons  should  be  provided  In  cable  pit  walls  opposite  the  duct  entrances. 

Rigid  steel  conduit,  eabedded  la  or  below  slab  floor  construction,  should 
be  provided  between  depressed  slab  areas  and  teralnal  cabinets  oeeurrlng 
la  nontechnical  areas,  to  receive  aultlconduotor  ooaannloatlon  systea 
cables.  Temlnal  cabinets  should  be  hlngod>door,  flush  type,  with  3A~ 
Inch  varnished  plywood  backboards  for  temlnal  strips.  Biree  l>lneh  sapty 
conduits  should  be  extended  Into  the  eelliog  spaces  fToa  each  cabinet  to 
facilitate  future  aodlfl cations  or  addlti<»a. 

Conduits  carrying  coaaunlcatlon  secure  systea  circuits  classified  as 
"secret"  should  be  Installed  In  the  attic  ^ace  over  corridors  and  above 
reaovable  celling  panels  to  facilitate  visual  Inspection. 

General  purpose  cosaunleatlcn  systea  wall  outlets  should  be  provided  at 
strategic  points  In  the  various  rooas}  surface  extensions  would  be  aade 
to  specific  locations  as  required.  Ibglng  systea  loud-speaker  outlets 
should  be  flush,  celling  type.  In  finished  areas. 

Conduit  and  raceway  should  be  3/h-lneh  ainlaua  slse. 
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>1.6.16  IflBtruaenf  tloa.  Bach  8CB  and  the  COBCB  muet  be  Interconnected 
with  alx  4>lnch  nonnetalllc  underground  inetnueentation  dueta.  Including 
tvo  eparea.  Ducts  should  be  ladd  in  a  canon  bank  and  teralnate  In  the 
aanw  Banner  and  location  as  the  ccasaunl cations  aysten  ducts  described 
under  I%ragra]ih  >»«6.17« 

U.6.19  Radio  Rfeouenoy  Filters.  All  olectrleaU/  operated  e<|ulpeeat  In 
the  TCC  which  produces  BF  Interference  auat  be  prorlded  vlth  radio  fre« 
gueney  line  filters.  This  ineludes  any  egulpaent  which  has  a  coasutator^ 
sUp-rlng  or  any  continuous  arcing  device. 

The  filter  and  shleUliv  re<|uiraBsats  for  fluorescent  Uniting  fixtures 
are  corered  under  Baragrapb  A.6.13. 

All  shielding  and  line  filters  aust  be  effective  throughout  the  entire 
radio  frequency  spectrua  frcsi  BF  to  DBF.  Effectiveness  of  the  over-all 
noise  reduction  effort  oust  be  such  that  spurious  locally  generated  radio 
frequency  noise  levels  la  the  viciolcy  of  the  receiving  antenna 
will  be  less  than  0.1  alcrovolt^Mter  In  the  300  MC  and  2.2  DC  region, 
idien  zeferred  to  a  10  KC  bandwidth. 

h.6.20  Systen.  A  noneoded,  electrically  supervised,  flre-alam 

and  flre-protectlon  systen  should  be  provided. 

4.6.20.1  Areas  with  TCB  should  be  provided  with  autosatle  heat-actuated 
alam  devices,  fiae  aethod  and  operation  (pneunatle  or  electric)  to  Initiate 
an  alam  should  be  detenslned  during  final  design. 
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Br«ak-gl«s»  klArm  ctatlons  ^ould  be  provided  in  the  Data  Frooeesing  and 
Analysis  Area.  Coonninl cations  Equipnent  Room,  and  Central  Control  Area 
vith  Interlocks  to  stop  air-conditioning  system  equipment  supplying 
these  particular  areas  in  the  event  of  a  localised  fire. 

U,6.20.2  NonteehniceLI  areas  vith  sprinkler  systems  should  be  provided 
with  vater-flov  alarms,  valve  position  and  pressure  supervisory  devices. 

Uater-flow  alarm  conditions  should  be  provided  vith  Interlocks  to  stop 
air-conditioning  system  equipment  only  In  the  areas  affected. 

h.6.20.3  Supplemental  manual  fire-alarm  stations  should  be  Installed  at 
strategic  locations  throughout  the  building  in  rooms  and  corridors  along 
emergency  exit  paths. 

U.6.S0.4  Suitable  aumunciatlon  and  audible  signers  should  be  provided  at 
the  guard  station  in  the  Lobby  of  the  COSCB  to  ndlcate  location  of  all 
alarm  Inltlatltxia  or  supervisory  device  actuation. 

4.6.21  Area  Lighting.  Floodlighting  should  be  considered  between  buildings 
and  structures  idien  they  are  sepvated  by  large  distances.  It  is  assumed 
that  the  perimeter  fence  will  be  provided  with  a  security  lighting  systmn. 

4.6.22  Badlaticn  ttonltorlrg  and  Alarm  System.  A  ntultlchannel  remote  eurea 
monitoring  system  should  be  provided  at  each  SCB,  with  sensing  elonents 
located  in  the  Radome  Support  Structures,  to  measure  and  indicate  stray  low 
energy  and  soft  radiation  emitted  by  the  antenna  when  transmitting  and  to 


4-66 


G 


umD^kkTBtl 
Hrt  XZ 


•etuat*  kbA  aadllAe  alaxas  ft%  j^vdetendsed  deaatc  levels^  (testrol 

panala  td^ould  bt  looatad  In'tba  Conaola  Room  of  tho  SCB't. 

4.6.23  latettoioc  Alam  aarotoa.  All  flra  axit  doora  in  tha  COSCB  raqairlag 
aacurity  axlt  control  ahould  ba  provldad  iritb  contact  darlcaa  actuating  an 
audible  and  riaual  alam  annuBClator  located  at  the  guard  atationfti  the 
Lobby. 

4.6.24  Slaotrleal  Dlatrlbutlon.  Ihia  ia  not  a  part  of  thaaa  criteria. 

It  la  assumed  that  4^000  kva>  4l60  Tolta,  S-phaaa  primary  power  with  a 
rellaollity  factor  of  0.999$,  and  2,700  kva,  4l6o  Yolta,  3-phase  stand-by 
paver  trill  be  provided  to  the  site* 

4.6.24.1  aiagle-Idne  Plaatram.  The  alngle-line  diagram  aceompanylhg  these 
criteria  Is  based  upon  having  an  on-site  generating  plant  operating  in 
parallel  vlth  the  utility  source  |  the  generating  plant  providing  eajnaolty 
equal  to,  or  greater  than  the  abaolute-erltloal  and  critical  power 
requirements.  In  the  event  of  utility  outage,  the  noncritlesQ.  and  erltleal 
loads  would  be  automatically  tripped,  leaving  the  absolute-critical  load 
only  to  be  supplied  by  on-site  genezatlon,  until  additional  generating 
facilities  could  be  started  and  synchronized,  after  which  time  service 
to  critical  loads  would  be  restored.  In  the  event  that  it  is  not  possible 
or  practicable  to  operate  the  generating  facilities  in  parallel  with  the 
utility  source,  the  following  modifications  would  be  required  to  the  single- 
line  diagram. 
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m*  Fk’ovide  a  tl«  breaker  in  eaob  double-ended  unit  eubatation 
•applying  abaolute-erltloal,  sritioal  and  nonorltloal  loads, 
separating  the  eubatation  bus  into  two  sectional  one  section 
for  absolute-critical  and  critical  loads  and  the  other  for 
nonerltical  loads.  Rornal  operation  would  be  with  the  tie 
breaker  open.  On-site  generation  would  then  supply  the 
absolute-critical  and  critical  bus  sections  of  the  various 
unit  substations  throu^  one  radial  priaary  feeder,  and  the 
utility  source  would  supply  the  nonerltical  bus  sections 
through  the  other  radial  primary  feeder. 

b.  Rearrange  the  respective  loads  to  be  fed  traa  the  bus  section 
corresponding  to  their  designation. 

c.  Provide  means  of  connecting  either  power  source  to  either 
radial  priaary  feeder. 


h.6.2h.2  Selection  of  Rrlaary  Distribution  Voltage.  An  analysis  of  the 
various  load  clsMsifleations  as  sot  forth  in  Paragraph  h.6.3  and  the  total 
estimated  demand  loads  tabulated  in  IMuragraph  h.6.^,  together  with  con¬ 
sideration  of  known  conditions  at  the  site,  indicates: 

a.  Available  power  at  12  kv  (l,600  kva)  is  Inadequate  to  supply 
the  totsLi  maximum  demand  of  the  facility. 

b.  Full  capacity  on-site  generating  facilities  will  be  neces¬ 
sary  to  provide  the  degree  of  rellabll.'lty  required. 


c.  It  is  assumed  the  69-kv  line  will  be  extended  approximately 
two  miles  to  a  location  nearer  the  site  (leaving  the  existing 
2,000-kva  substation  and  load  intact)  with  step-down  trans- 
fozmation  to  hl6o  volts  for  distribution.  This  particvilaur 
voltage  would  be  utilised  direct  for  large  refrigeration 
coeqiressors,  thus  reducing  slse  suid  cost  of  indoor  unit 
power  centers.  Additional  economy  can  be  achieve  by  the 
use  of  5~kv-rated  cable,  switchgear,  and  on-site  generating 
facilities.  Instead  of  the  more  costly  12-kv  equipment. 
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UTILITr  RBCpIRBiaEIIS 

Ih«  utility  req!Ulr«Bent8  Included  in  this  aaotion  are  bM«d  on  the  hurt  I 
technical  collateral  equlpaent  loada  and  the  epeciflo  reqclreMenta  of  the 
Stacking  and  Contsnl  Center.  It  has  been  aeauaed  that  the  existing  dn>site 
utilities  vlU  be  aodifisd>  if  necessary^  to  aeet  the  re^slreaents  of 
this  pirogcan. 
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C«ntrfcl  Ca)eratioa»  and  Syntm  Control  B 
OoacBtie 

InAuatrial  (Ba«tliic>  Vantllatlog  and 
Air  CoBditianlag) 


i>ao 

i|80 

l,4JiO 


Total  Station  Rwoulraownf 


Donestle 

Industrial 


Total 


26,Uto 

SjOSS. 

53,MiO 
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ernaim  iftsmya.  qab  lqiu» 


(MWo  Kit  JT  P>y 

g«tttr1  OgwtloM  and  Byttia  Ctmtrei 

ldoint«rrupfUbIt  2,000 

lattrruptabl*  1»<0,000 

142,000 


S>t»llif  OoMMnieatloM  Building  (3  required) 
■oBlntexTUfteble 

Ibtel  1  Bunding 
Total  3  Bulldlnga 


7,200 


21,640 


Total  Btatlon  Reamreaente 

Ronlnterruptable  23,64o 

Interruptable  140,000 


Total 


163,840 


ttELi  yk 

BMTIOi  lUfOn  LOADS 


C«atrml  C»M%tion»  and  Qatutm  Control  DuHAlaa 

0— inlcmtloPi 
r«qvdr«d  at 


6,300 
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VoUl  Stt  LoaA 


7,329 
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rUMM  5-5 

SBlTIOil  AIX-COmnGKIO  LOtUlB 

Tom  Rtfrtwtloa* 

Cofttral  QpoMtloM  Md  ftrot—  Control  luliaiM  6O0 

Bfctollito  floawmlMtioM  BulXdiM 

(1  rofiiiro^  9k  ^  ioM  OMh)  90 

Total  690 


^’Theoretical  refriseratloa  tooMce  required  for  the  buildings,  nontechnical 
loads,  and  the  technical  collateral  equipment  loads  m  Indicated  In  ^rt  I 
of  these  criteria. 
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CX9XRAL  GRMnOB  AID  BTSISI  OCRltOL  HLDTIO 
ILBOmOAL  I.QA0B 


Loads  (la  kva) 

Oooasotad 

Psaanrt 

Batura 

TCB  Fowar 

783.9 

737.5 

391.9 

Idfl^tioc 

255.25 

255.25 

- 

Raoaptaolaa 

llB.95 

56.9 

- 

Sparaa 

36.15 

19.65 

m 

Braetloaal  Motors  and  Nlsosllansous 

22.55 

22.55 

- 

Kitehan  IqoliBsnt 

ts.i 

29.5 

- 

Powar 

1250.9 

Tbtal 

S&lk»l 

237^.25 

692.3 

iMn>-i»vre7i 
Hrt  n 

o 


ttm  V7 

mmun  ooMmemon  afXLDDD 

BJOVnOftL  LOADS 


UmA*  (la  km) 

Oomaetad 

OaaaDd 

fVitura 

i«i  font 

80.4 

77.4 

M>.2 

U|A>tlat 

10.7 

10.7 

- 

IltOCptMlM 

7.5 

4.35 

- 

Span* 

2.15 

1.25 

- 

fbMtiooAl  Notora  aiid  KLaMUBMCM* 

3.4 

2.4 

- 

SadOM  SaatlBt 

100.0 

100.0 

• 

Bcwar 

26.9 

26.2 

r 

Total 

231.05 

222.3 

40.2 

e 
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vmi,  TOC  mMeaaatL  Loum 


BalUliMt  I«ad  (la  kta) 

OoBDoetad 

P-M>8 

Itatoro 

coecB 

2fil)».l 

2371^.25 

898.3 

BOB  Bo.  1 

231.05 

222.3 

to.2 

8CB  Bo.  2 

231.05 

222.3 

tiO.2 

8CB  Ho.  3 

.mtx. 

M>.2 

Total 

3507.25 

30111.15 

812.9 
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SECnOR  6 

orubr  op  wiGRiTuix:  cost  estimate 

The  following  cost  data  has  been  assembled  for  the  purpose  of  estimating 
the  cost  of  construction  of  the  facilities  defined  In  this  Basis  for  Design. 

The  estimate  Is  for  the  new  structures  and  buildings  only  and  does  not 
Include  any  costs  for  site  preparation^  roads,  outside  utility  distribu¬ 
tion,  grading,  dralztage,  et  cetera. 

!Rie  basic  costs  of  materials  and  labor  were  estimated  on  present-day  costs 
prevailing  at  the  construction  locality.  No  allowance  has  been  added  for 
contingencies  or  possible  price  Increases.  Normal  construction  has  been 
assumed,  and  no  factor  has  been  Included  for  premium  cost  of  an  accelerated 
construction  program. 

The  estimate  does  not  Include  the  cost  of  preliminary  or  final  design, 
shop-drawing  checks,  construction  supervision,  preparation  of  "as-bullt* 
drawings,  or  Government  administration  costs. 
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TECBHICAL  SIBOCIURSS  AKD  BEJILDDIGS  TOIAL  ^  3>121»300 

estimate  dLoes  not  Include  coats  for  site  prepeoratlon,  roads^  parkins 
areas,  security  fencing  and  cheek  houses,  exterior  utility  distribution 
systems  and  utility  buildings,  grading,  drainage,  pover  generating  plant, 
master  distribution  substation,  or  conduit  systems  for  instrumentation 
and  communication  cabling. 

MThls  item  includes  the  cost  of  the  Cooling  Tower  Basin  and  Sump. 

item  includes  the  electrical  requirements  for  the  Antenna  and 
Badome  Support  Structures. 
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Shli  Motion  laAloatos  the  tlM  porlodn  roqulrod  for  fneCUtles  doiign, 
oonatruotionf  and  instoUatlon  of  toehnleal  eoUatoml  oqioipMiit,  and 
proM'oat  of  tha  faoiutiaa  •stabUahad  In  thoM  erltarla. 

Iha  tlaa  parloda  Indleatad  do  not  phase  the  prograa«  but  only  present  the 
tine  shlch  nust  be  allocated  for  the  various  steps  reqiiired  for  project 
coapletion.  The  reqiiirenents  of  the  progran  nust  dictate  the  integration 
of  the  various  design-construction-equiinent-inatallation  prove>out  phases 
necessary  to  produce  a  complete  NIDaS  Tracking  and  Control  Center. 
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PROJECT  PLANNING  SCHEDULE 


MINIMUM  TIME  IN  MON1 


DDBQlQaDDiDQQDDDSI 


HO  J 

OUTLINE  SPECIFICATIONS  ^ 

FACILITIES 

DESIGN 

CONSTRUCTION  DRAWINGS 
AND  SPECIFICATIONS 

REASONABLE  CONTRACT 
ESTIMATE 

CONSTRUCTION 

AWARD  OF  CONSTRUCTION 
CONTRACT 

PERIOD 

CONSTRUCTION 

TECHNICAL 

EQUIPMENT 

INSTALLATION 

ONE  S.C.B.  AND  APPROX. 
SO  %  OF  C.O.S.C.B. 

AND  TEST 

TWO  S.C.B.'S  AND  REMAINDER 
OF  C.O.S.C.B. 

taamm 

uamm 


IE>I<3I 


lllllliiiiiiiii 

HmunHi 


CD  FACILITIES  CRITERIA  SUBMITTED.  (?)  C  ®  ® 

INCLUDING  ALL  NORMAL  POWER  AND  PORTION  OP 

*^IR  CONDITIONING. 


Ca)  INITIAL  OCCUPANCY  OF  C.O.S.C.B.  AND  (D  ALL  CONSTRUCTION  COMPLETED. 
ONE  S.C.B.  (EQUIPMENT  AREAS  FIN¬ 
ISHED  INSIDE  AND  TEMPORARY 
POWER  AVAILABLE  ). 


PORTION  Of 
PROVE-OUT 


(a)  STATION  FI 
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ITTED.  (3)  C.O.$.C.B.  AND  ONE  S.C.B.  COMPLETED-  (£>  OPERATIONAL  DATE  OF  ONE  S.C.B.,AND 
INCLUDING  ALL  NORMAL  POWER  AND  PORTION  OF  C.O.S.C.B.  REQUIRED  TO 
AIR  CONDITIONING.  PROVE-OUT  MIDAS  SYSTEM. 


I.C.B.  AND  3)  ALL  CONSTRUCTION  COMPLETED.  (•)  STATION  FULLY  OPERATIONAL. 
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Xhs  drsMlngs  InAieate  ths  Ainotlooal  srraagsmnt  of  roou  sad  ogpiipant 
vlthln  sseh  balldliii«  and  varo  praparad  for  usa  In  tha  praparatlon  of 


the  praltainary 

design  dooiassnts. 

t 

Shaat  lo* 

Oravlnc  Vo* 

Daserlatloa 

1  of  1$ 

1068-1/101 

Site  Flan  and  Ylotnitgr  Map 

2  of  1$ 

1868-1/102 

Osatral  Gparatloas  and  djrstan  Control 
Building  -  Ohdar-floor  Flan 

3  of  15 

1868-1/103 

Central  Operations  and  Qjrstan  Control 
Building  -  floor  Flan  and  Nssaanlna  Flan 

k  of  15 

1868-1/I0h 

Central  Operations  a^  Qjrstan  Control 
Building  -  floor  Flan  -  Iturt  "A” 

5  of  15 

1068-1/105 

Central  Operations  and  BjrStan  Control 
Building  -  noor  Flan  -  fhrt  "B” 

6  of  15 

1868-1/106 

Oahtral  Op*i^tlons  and  SlFstan  Control 
Building  -  floor  Flan  -  Fart  "C** 

7  of  15 

1868-1/107 

Central  Gp^x^tlons  and  SIjrsten  Control 
Building  -  floor  Flan  -  lart  "If* 

8  of  15 

1868-i/lo8 

Central  Operations  and  Qjrstoa  Control 
Building  -  floor  Flan  -  lart  "B*  and 
Fart  "0" 

9  of  15 

1868-1/109 

Central  Operations  and  Systan  Control 
Bulldliig  -  n.oor  Flan  -  Fart  "r* 

Central  Control  -  Bxpanslon  OspablUtjr 

10  of  15 

1868-1/110 

Central  Operations  and  Bystaa  Control 
Building  -  Building  Sections 

(  ' 
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flbMt  la. 

araailag  Bo. 

Descrlstloa 

11  of  IS 

1B66-1/1U 

Control  Qporotloiui  ood  8|/8tea  Control 
aalXAing  -  FiropoetiYo  oad  Vtehalool 
OellotoroX  l^iljoo&t  List 

12  of  1$ 

1666-1/112 

Sotalllto  Cooounleotlono  Bnildlng 
Otdorfloor  oaA  floor  Flono 

13  of  15 

1866-1/113 

BotolUto  Oc—unleotloBO  Bnlldlsf 

Boctlona^  Pur^ootiTO  oad  Voetanlool 
CoUotorol  tqolpoont  Liot 

Ik  of  15 

1868-1/114 

Hootlnt»  VontUotlnf  and  Air  Conditioning 
mow  oad  Control  Slagrao 

TOohnleol  Arooo  -  Alr-Condltlo&lng  Sgrotooo 

15  of  15 

1666-1/115 

Uaotrleol  Slnglo-Xtlno  Siograo 
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